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jel g-Tex a lera] help | 
in learning 

the ins-and- 
outs of the 


Microchip PIC 


Family? 


a aicioWes|4ors eleis-le 


at the Arizona Technologies 


— er _- 


INTRODUCTORY OFFER £99 00 


a 10) Ke)g'> |B miercigelr-| gle mogielel0lrc|muesl aligica ge cigs] palpate 


he Arizona Technaiopies is a low cost 

modular tutorial system “for gétting 
started with the Microchip ‘PIC. It is:based 
around a versatile demonstration and 
prototyping PGB and a windows hetp ‘file 
saitware suite .All Microchip software ‘tools 
are provided and dealt with. Jn. great depth 
This 18 very much a learn-as-you-go 
breduct. with the basies covered with the 


NT62 
NT63 


NT64 


NT65 
NT66 
NT87 
NT68 


Main Board 


TTEMNO }=MAPLINPARTNO DESCRIPTION PRICE | 
£99.00 


Keypad Interface £29.95 — 
LCD Madule Interface £29.95 
Dallas Touch Memory Interface © £24.95 


Swept Tone 


Real Time Clack Application £19.95 
Input Capture/Gutput Compare = £19.95 


6enerator £24.95 


main board. and further tutorials available as-add-ons, ‘once you are comfortable with the device operation 


The introductory offer ‘af £99.00 includes: Demofisifation and prototyping board. diskette ‘of tutdrial software, 
Microchip:CD Rom:(data, apps notes, editér, assembler ana simulator), Product registration and Support torm (PGB 


Cireuit diagram, Technical Hotline details. 


‘PIC Tutorial Board is supported by the UK Technica! Hotline on (44) 1509 611344 or email:tutorial@arizona.co.uk. 


You can seé before you buy by visiting the web page on http:/Awww.arizona.co.uk/arizona 


Also available to help with t 
A tutortal th programming the Microchip PIC (MAPLIN Goae 
NR?4) is the latest in a sertes ‘ot learning aids'to-make your first steps 
into the ‘exciting world of the ‘Microchip iPIC ‘that imuch easier Written iby ; 
Paul Benford and. Gordon MacNee, \long standing experts on‘the (PIC and | 
microcontraheér ‘based applications. this book is a imust for any design , 


engineer getting onte the PIG trail 
Welectlolitsial-tasmre san voir lal fer-] 
Ber-\ al ol =f018{er-hdtolat- 1 =iet) .¢— 


IGKNIELD WAY, BALDOGK, 
HERTS. SG7 5BB 


Emaillosimon@charactere nét.com 


TEL: 03462'896808'* FAX: '01462'896700 
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A Tutorial in 
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The El Nino Effect 

Weather satellites have been closely 
monitoring the current Et Nino effect. 
lt could be the biggest yet es Dr 
Chris Lavers reports. 


Projects ; 


The AVR Project 
Kevin Kirk continues the story of 
AVR microcontroller applications. 


Radio Communication 
Products 

Harry Watkins reviews same of 

the hand-held personal 
communicators on offer for business 
use and for pleasure. 


Nuts & Boits Review 


(BUS Expansion Modules 
Neil Johnson provides the first in a 
series of add-on modules for his 
Interface Bus as featured in our 
November “97 edition. 


Video Distribution 


Amplifier Case 
the boys from the Maplin fab have 


produced a lovely box for your VDA kit. 


Stephen Waddington reviews the 
latest Toolkit software for your 
computer and has three copies to 


‘Bive away i tition. 
Getting Audio onto CDs Part 2 give away in our competition 


Martin Pipe outlines the way to install 
the hardware into-your computer, 

He also looks at the mechanics of 
CBD mastering and MPEG audio. 


Security Electronic Systems 
Ray Marston tooks at Infra-red fight 
beam and PIR movement detector 
circuits in part 5 of this series. 


CB Radio Abuse 

Chris Perry of the British Citizens’ 
Band Confederation outlines some 
of the misuses of the CB system. 


Getting on to 

the internet Part 2. 

This second episode centres around 
the history of the MODEM and how the 
latest state of the art MODEMs can be 


connected to your PC for the Internet. 
Mark Brighton reports. 
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Back Issues 
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Comment | 
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Ciearance Sale 
Research News 
* Classified Adverts 
‘Alr Your Views ~~ 
@internet — 
In the Pipeline ee ee 
‘Yachnology Watch ox ee - 


Electronics in Agriculture 
George Pickworth investigates 
precision farming using the GPS 
navigation systam. 


Gravitational Waves 
Douglas Clarkson goes on the trail for 
the evidence of gravitational waves. 
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Built-in Obsolescence 

Two factors affecting the electronics trade are negative inflation 
on a variety of products and manufacturing product lifetime. A. 
classic example of the former fs tha colour TV. In the late 60s a 
TV would typically cost £350. Thirty years on, a comparable 
version costs around £250. On the latter, many product lifetimes 
particularly In the computer/computer peripherals area are now’ 
down to around six months. For distributor companies like 
Maplin these factors represent a real challenge. 

From the company point of view, it means you either hald zero 
stooks and you order/manufacture on demand, something that 
was taken up by many companies in the UK after a recession 
{It's called adopting the Just-in-time' approach) or the company 
has te somehow ensure a high turn-over of stock, clearing those 
lines within months. Both have their own set of risks. 

From the customers‘ paint of view it ahvays presents a bit of 
& challenge knowing when to take the plunge and to buy. The 
customer has to make a decision about using a technology that 
will be ‘old-hat’ in around six months. What is also particularly — 
galling, i is that in same cases, the customers’ showpiece 
gadget has dropped to around half of the original price. 

Wouldn't it be interesting to see-an ‘obsolescence time 
estimate’-printed on relevant packaging to give greater 
‘consumer choice, but § doubt that will happen somehow. 


Congratulations 
Yes wall done Mir P Stevenson of Peterborough. You have won 


your request of a Teletest-2 for Tvs, VCRs and Home Cinema in 
our December competition. 


Paul Freeman-Sear, Publishing Manager 
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Philips Enters Handheld 


Computing Market 


Philips Semiconductors’ Handheld Computing Group has announced 
ihree major agreements for the company's TiwoChipPIC and 
TwoChipPic Plus architectures, which are specifically designed for 
the handheld personal computer market and provide the essential 
combination of high performance with low power consumption. 

The TroChipPic chipset will be embedded in Quantum Micro 
Systems’ OMS-104 computer board while the TwoChipPIC Plus will 
support the new Microsoft Windows CE 2.0 platform and forms the 
basis of an aliance between Philips Semiconductors Handheld 
Computing Group and Epson to provide high-resolution 16-bit colour 
suppcart for handheld equipment. 

For further details, check: war.semiconductors.philips.com. 

Contact: Philips Sermicanductors, Tel: +31 40 272 20 91. 
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Intel Chips in to CDT 


lntel-Digital 
Settlement 
May Signal 
End of Alpha 


AS part of a settlement ending a 
patent inffinpement lawsuit 
brough: by Digital Equipment 
Corporation against Incel, intel 
is paying Digital $700 million 
and royalties bur Digita! is 
conmmitting itself to develop 
computers based on the neaxi- 
generation of Inte! chips and 
compeiing Girectly against 
Digital's Alpha chips. 

Thiry~-five computer vendors 
have already promised to use 
Intel's new chip when it comes 
out in 1998, and industry 
analysts see Digital's 
commitment to Intet chips as 2 
signal of the end of its own linc 
of Alpha chips. 

For iurther details, check:.- 
wee. intel ,com; or 
wet.digital,com. 

Contact: biel, 

‘lei: (01734) 403000; or Digital, 
Tel: (01189) 868711 








‘any damafe. 


Intel has confirmed that a fiaw i in the company’s Pentunand 
‘PentivinvMMX processors has been discovered. The “FO bug,” as the 
glitch has been dubbed, involves a sequence of illegal opcodes - 
instructions not normally intended for use with the Intel chips. 
Meanwhile a small company called Freedom Fighter says it has 
developed @ fix for the Pentium chip flaw. The FO Fi ghier software 
is designed to work with Windows 95 or NT operating systems and 
detects:and deletes the problem-causing code before it causes 


For further details, check: we. intel.com. 
Coniact: !ntel, Tel::(01734) 403000. 


As the world’s first 30in. single. glass thin-film-transistor liquid crystal 
display (TFT-LCD), Samsung Electronics’ next-generation TFT-LCD 


can function as a high-definition multimedia display and jarge screen 


wall-hanging TV. Commercial versions of the screen are expected to 
became avallable some time next year. 

For further details, check: www. samsung.com. 

Contact: Samsung, Tel: (0181) 394 8213. 





Intal has joined Cambridge Display Technology’s (CDT) list of 
high-profile backers to become an investor in the UK based start-up 
dispfay company. 

Other investors inciude rock group Genesis, Esther Dysan, 
president of EDventure Holdings, an emerging information 


: technology commentator, former Acom Computer founding director 


Hermann Hauser, the Sculley Brothers and Steve Kahng, president 


o} Power Computing Corporation. 


Unlike other display technologies, LEP can be manufactured on a 


: single piece.of glass or plastic and consequently could have fiexible 
properties. CDT has already demonsvated a singfe-colour LEP dot 


Matrix display and expects to show more complex applications by 


> then end of 1997. 


Since its founders discovered LEP in 1890, CDT has followed a 
strategy of commercial explofiation through licensing and foint 
development, with fundamental research focusing on the core LEP 


technology taking place inthe companys Cambridge laboratories. 


CDT has licensed tts patented technotegy to Innovative Display 


: Technologies, Hoescht, Philips and Uniax, with the latter two 


expecting to make beta products available as low information 
content ‘displays for'mobile phones in carly 1998. — 
The Intel investment will support CDT’s ongoing research and 


development work led by Cambridge University’s Cavendish 


Professor, Richard Fread. Friend's tearm is currently developing 
schemes to atlow synthesised palymers, which efficiently emit light in 
the red,.green and bive regions of ihe visible spectrum, to be used 


to construct colour graphic displays. 


For further details, check: 
waw.cdtltd.co.uk: or wee, inte].cem. 
Contact CD1, tet: (01223) 276351; or tntel, Tel: (01734) 403000. 


samsung Demonstrates Massive TFT-L60 
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Encoding Chips 


Enable ‘High-Quality 





Leveraging its experience In 
mixed-signal design, Texas 
Instruments (71) has announced 
two new video encoding and 
decoding devices. These chips 
offer high-quality video 
processing for personal 
computers (PCs} and other video 
applications such as set-tap 
boxes, video conferencing and 
digital television. 

Video decoders and ancoders 
allow the digital world of PCs to 
connect with analogue video 
devices such as camcorders, 
VCRs and televisions. 

TI's new TVP5016 video decoder 
and T¥P6000 video encoder 
bring high-quality video ta the 
PC by combining advanced 
analogue decoding capabilities, 
such as dual comb filters, with 
other spacia! features {Ike a 
flicker fiter and oversean 
compensation, which ate used 
to encode digital video signals. 

For further detaits, 
check: ww. ti.com. 

Contact: Texas tnstruments, 
Tel: scab" 212000. 


Microchip Debuts 


World's ‘Smallest 
EEPROM | 
Microcontrollers 


Microchip Technology has expanded 
its FiCmicro family of &-pin 8-bit 
microcantrollers with two new 
devices: The PiIC12CES18 and 
PIC12ZCE519 contain 16 bytes of 
on-board EEPROM data memory, 
making them the work's smallest 
FFPROM microcenuollers. 

The PICI2ZCED1B and PiCi2cec51sg 
ieature 512 words of one-time- 
mogammabie (OTF) program 
memory and 25 bytes of user RAM 
and 1,024 wards of OTP program 
memncy and 41 bytes of user RAM, 
sespectvely, With OFP orogram 
memory and EEPROM data 
memary, Migrochip delivers a 
highly feeble micrccontatler 
solution in ihe space of a mere 
0.04 square inches. 

For further details, check: 
wed. microchip.ceam, 

Contact Microchip, 





“Tet: (6128) 924 S800. 


Aviation'Radio 
Re-tunes 





Civil aviatian enthusiasts wilt 
have to change thetr existing 
equipment in arder to listen In 
to conversations between pilots 
and air traffic control. New 
channel spacing, to be phased 
in throughout Eurape In 1999, 
dictates that the receiver band 
for civil aireraft changes fram 
the current 25kHz to 8.33kHz. 
Contact: Radio Authority, 
Tel: {0271} 430 2724, 
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Xerox Develops 


Diode For Laser 
Printers 





Merox has developed a 
semiconductor dicde that . 
penerates ny blue laser beams 
with shorter waselenctis to 
produce more dois in an image and 
thus achieve much higher picture 
resciution than is possible using 
warelengins at ihe infrared end of 
the spectum. The technology és 
expected to be incomorated in 
commercial laser printer products 
within the net five years. 

For airther details, check 
Ww. ACTOX. COM, 

Contact Zerox, 
Tel: (02908) pe 
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Apple Mac OS For | 


Intel Machines 


Apple {s thought to be Involved 
in an effort to develop 4 version 
of its Macintosh aperating 
system to run on computers 
based on Intel processors. 
Meanwhile Interim CEO Steve 
Jobs says he’s not Interested In a 
permanent position at Apple 
Computers, and is confident that 
the company will find a successor 
to former chief executive Gil | 
Amelio before year’s end. 

For further details, check: 
weit. apple.com. 

Contact: Apple, 
Tel: (0181) 569 1199. 
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Yale:Grow Chips In 


Test Tubes 


Researchers are working on an 
ahematve meth of producing 
computer chips by growing them in 
test tubes. Tne idea is to 
encourage organic molecules into 
qeanising themsehes into wires 
and transistors by zepping them 
with an electical current. The result 
could be SUpeIChips with many 
dillions of transistors. 

For further détails, check: 
ee.yale.edu. 

Contact: Yale Unversity, Tel: +4 
203 432 4300. 
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IBM Calis For 


Urgent:Action On 
‘Social Inclusion 





NOP Solutions Research undertaken 
on dehail of IBM and released at 
the end of November, reveals the 
urgery need for goverment. action 
to prevent social exclusion i in the 
information society. Figures show 
that not only ere the fess 
atvantaged social groups unlikely 
10 have used current technology 
such 23 PCs, the Intémet and 
touch streen terninats, but 61% 
are aise concemed about their 
ability to use technology in a future 
where the govemment deais vith 
Ine citizen stecionically. 

For further details, check: 
veiw, ibm. com, 

Contact IBM, Tel: (0980) 426426, 
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: Analysts Warn of Bleak Future for ISDN 


Research released by analysts 
Ovum, anticipates a ‘halt in the 
growth of ISDN tines by 2003. 
Its report, ‘Digital Subscriber 
Line: the Route. to Broadband’, 
predicts that users will migrate 
to higher bandwidth salutions 
such as unswitched digira! 
subscriber line technologies 
{xDSL}. In the short term, 


both ISDN and xDSI. wil] be 
driven by increased user 
demand for bandwidth anal 
telcos’ determination to 
maximise returr an existing 
copper networks. 

Accarding to Kate Heweit, 


consultant at Ovum and author : 
of the report, “Digital subscriber = 


line vechnologies can tucn a 


: ISDN's 


normal copper pair into a 

: broadband connection. 

i There are over 700 million 

: fixed lines in operation 

: worldwide, the majority of 

: Which are copper. This is an 
= enormous potential market. : 
: ISDN is only an interim solution. : 
; Once true broadband solutions. : 
: such as ADSL, VDSL and single 
however, growth in demanc for : 


line HDSL become availahle, 
growth will falter.” 
But there are still some 


: market barriers to overcome. 

: “Until recently, the xDSL 

i market has suffered from the 
i lack of a ‘killer application’ for 
? cost sensitive residential and 


? nervorking 


: are rapidly 


: changing 

: hi Sy 
: However 

i uncertaincy 


: Over 


- 
- 
. 


fF aswellas. fi 


pricing and 
marketing 


: Stratepies, i 


: the fact | 
? that celcos have invested 
? heavily in making their 


nerworks ISDN: 


‘capable, are 


; Causing XDSL deployment to 
: Stall,” concluded Hewett. 


SOHO usess;" Continues Hewetr. : 


“But increased use of the 


: Internet, teleworking and data 
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NEC Launches Windows 
CE 2.0 Handheld PC 


Weighing in at under 1.5 lbs a 
lightweight mobile companion, 
optimised for e-mail and 
document viewing and editing 
was launched jast month by 
NEC. The MobilePro 700 
Handheld PC (H/PC} features 
2n innovative new desten thar 
boasts a comfortable, qpable 
keyboard, and 2 large, backlit 
screen. 

Designed for Microsoft's 


: Windows CE:2.0 operating 
; system, the NEC MobilePro 700 


OPP PECSOREEE SORES OP ERT t rete 


ad@pane 


features the familiar Windows 
interface. included in Windows 


CE 2.0 are: Windows CE 
Services 2.0 for synchronisation 
of files with a desktop or 
notebook; Microsoft Pocket 
Word and Microsoit Pocket 
Excel for maxinnim 
productivicy on che road; 
Microsoft. Pocket Ourlcok, for 
email retrieval and distribution; 
and Microsoft Pocket Interner 
Explorer, for internet Access 
and web browsing. 

For further details, check: 


Wi. nec. com. 
Contact: NEC, 
Tel: (6181) 993 8111. 





For further details, check: 
WHY. OVUM. COM. 
Contact: Ovum, 


: Tel: (0171) 255 2670. 
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«HPT Seeks 


Graduates Who Will 
Make A Difference 


>: Same of the finest young brains 
: in Britain are being recruited to 


> fill 200 vacancies at GPT. Britain's 


: Jargest relecommunications 
; manufactucer has targeted over 
> $0 of the UK's leading 


universides in 4 recruitment 


: drive, timed! io armact the very 
:. best graduates leaving higher 
> educaion next yeas 


Resourcing manager Tony 


: Jeewis told Electronics and 

> Beyond, “GPT's objective is to 
: find up to 200 graduates who 
: will make a difference in the 
challenging and competitive 


Seecedderededabe detente 


: world of telecoms. They will be 


recruited in thé nex: few 
months ro ensure they start 
work with us nest year and will 
benefit from industry feading 


: development.” 


He said the graciuate 
vacancies were in addition to 


: about 100 vacancies at the 
: company, for skilled engineers 
© and technicians. 


For further details, check: 
wew.gpt.co.uk. 
Contact GPT, Tei: (D800) 174495. 


; @@CHSEKOHGHSFSBODESCeHOHEHHSECECHEOBAEDESSEEHHROCTHRETDESO HOSS 


Parinership Unveils Storage First 


SanDisk has reamed with 
Siemeéns ro launch the 
MultiMediaCard (MMC), the 
world’s sozailest solid stare 


: storage device. The MMC 


provides portable data and 


: audio storage to the smallest 
; advanced mobile phones and 


pagers currently being 


developed. With sSuppon already 
fromm feading telecommunications. : 


companies, SanDisk expects _ 


that the MMC will emerge a5 the: 


portable storage standard for 


GP ELECTRONICS AND BEYOND February 1998 


: mobile phones, pagers and 


: other handheld products. The 
: MMC, which weighs less than 

? Two grams and is the size afa 

: penny, was designed to meet 

: the unique recpiirements of che 
: portable communications and 

: computing markets, 


For further detaiis, check: 
waw. Sandisk.com; or 
we. siemens.co.uk. 
Coniact; Sandisk, Tel: +49 


311 875 9185; or Siemens, 


? Tel: (01344) 396693. 








Breakthrough pornorsy nares OO Caren Hard Drives 


ISM has announced the scrld’s a 16.8-gigabyte drive that 

highest capacity desktop PC disk : : holds eight times more 

‘drive with new breakthrough information than today’s 

technology called Giant — average desktop hard drive. 

Magnetaresistive (GMR) heads. : The new drive.can hold 8 hours 

No bigger than the head of a : of full-motion video {(MPEG-2 

pin, the GMR head is a major : quality video) or information that 

ativancement over the eit = when printed fills more than 16 

technology called a > pick up trucks 

magnetoresistive head. : For further details, contact: 
Pioneered by IBM Research : wow. ibm. com/storage. 

scientsts, GMR heads will be : = Contact: IBM, 

used in 1BM’s new Deskstar 16GP : : Tel: (0990) 426426, 


Enhanced Video 


Camera from Panasonic National Semiconductor 
Panasonic has launched a compact lightweight 3CCD camerawhich =: | and Cytix Mer ger Appr oved 


atpeoed 


o*nts 








maximises the performance of digital video format to offer superior “The. merger between National and Cyrix Corporation has 
picture and sound quality, The NVDX100B employs the 3CCD : | been approved, taking the sémiconductor one step Closér to 
camera system, similar 0 that used in proiession video cameras. developing the single-chip Persona! Computer (PC). 

Fach of the three CCDs utilises 320,000 pixels to make-up the red, “We will offer new integrated | 
green and blue components of the picture. Adding to this is a : | processors capable of powering | 
double density pixel distribution — a resolution enhancing a broad range af PCs and 
technology which increases the effective number of pixel elements ; information appliances, bringing. 
by approximately 1-5. : | information to people anytime, 

For further details, check: www. panasonic.co.uk. : | anywhere,” said Brian Halla, 

Contact: Panasonic, Tel: (0990) 337357. : |. CEO, National Semicondtcior. 


For further deiails, check: 

ww, national .com; 

3 Of ww. cyrix.com. 

i Contact; National 

; Semiconducior, 

: | Tel: (01475) 633733; 

: | of Cynx,-Tel: +1 800 777.9988. 








Lucent Reveals Faster Transistor 


: Researchers at Bell Laboratories, the research’and development arm of 
Lucent Technologies, have fabricated the world’s smallest practical 

: transistdr char is four times smaller, five times fster and draws 60 to 

: 160 times tess power than today’s transistors. 





: While Bell Labs and others have buiit extrémety small transistors 
Mio unth atten ie pedal Awarded before, no one has built a transistor this small with all the components 
?. scaled to deliver the kind of performance needed for a practical 
: microchip, che company said. The achievemeni paves the way for 
dointly id [ | mp The ig Fy i ij i G ppc : powerful New integrated circuits that pack many. billions of transistors 


: ona Single'silicon chip, 45 opposed to the millians an today’s chips. 
Professor Tom =: Department at the University “As we celebrate the 50th anniversary of inventing the tcansistor at 





a and later became ‘ts first : Bell Labs, we are ushering inthe age of ‘nanoelectronics’ by developing 
og Professor : Professor of Computing. Te =: the rechnalogy to produce future generations of microchips,” said Mark 
Maurice : ploneering Manchester machine : Pinto, chief technical officer of Lucent Technologies’ Microeleceronics 
Wilkes have : included tne key elements of = Group. In microelectronics, chip features are measured.in microns, or 
| been jointly storage, Computation and > millionths ofa metre; in nanoelectronics, chip features will be 
awarded the : fandom access memory. : measured in nanometers, or billionths of a metre. 
Ba KE vee ie Dremae etic Omy ; The experimental ‘nanotransistar’ exceeds today's transistors in such 
rier Mountbatten : working at Cambridge University, : key measures as how much current flows through a transistor and how 
Medal by the == was personally responsible for =: mucha transistor boosts a signal. Fumire chips based on this 
National Electronics Cauncit :; many of the key concepts used = technology would consume far less energy, a boon for users of portable 
(NEG}. Wey received their avrard : in today's computers: micro- : communications and computing devices. , 
from His Rayal Highness The : programming, fandom access =: = “This new technology could go a long way toward satisfying 
Duke of Kent KG ata ceremony : memory, parailel computing and : consumers’ demands for tonger battery life, less weight, and additional 
held at the IEE in London. : ficating point arithmetic. His : capabilities in wireless telephones and portable computers,” said Pinto. 
Professor Tom Kilbum ted the +; work fed to the development of =: “Cutting power demand could lead co portable multimedia rerminats 
team at Manchester University i the EDSAC machine which : ghar run for weeks on a single battery and include features such 2s 
which set out to design a ; Started operatingin i349 and == ayromated adaprahility to wireless standards around the world.” 
universal digital machine and : WaS used for the University’s : “The nanatransistor puts ws way in front of the industry curve,” said 
they were the first peopie to : first computing service. ? Pinto. “itis what the semiconductor industry predicts will become 
actually run a machine under : For further details, check: : stite-ol-the-art 2 years from now." 
Stored programme control. He =: Ww. Jee.org.Uk, | ? For further details, chéck: ww. lucent. com. 
set up the Computes Science = Contact: EF, Tel: (0174) 2401871. : Contact: Lucent, Tel: +1 888 584 6366. 
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ORDER (6 IE | [DELIVERY DETAILS 


ot ) Customer number 
Mapiin Electronics PLC.; P.0.'Box 777, Rayleigh, ‘Essex'SS6'SLU. MoMrehts 


Pédse write in block capital litters. ft inot using 17 Nagin NPS Catilogue ‘enter. date af eataioge AE ie.:. 
‘Enter. calatogue pas’ numiier, where item appears: It nol ‘cataogle, wile MAG for magazine or'SO fpe Special offers fees 


DESCAIPTION PAGE © ORDERCODE QUANTITY PRICEEACH TOTALexVAT © TOTAL inc YAT 


‘| ee | ie Note: It s most Important that you Include your postcode. (AE 
a it are 
| 
; 
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ie ee. Sis afi tvdsh th pay by cheque mare payatic to Maptin Electronics. 
| [_J.1 wish to pay by Cred Card! Pease debit my zecount. 


~ 





Postcode 
! Daytime tetenhons number. 


| wish to pay by: [ji MasterCard Civ¥sa ie American Express] 
Card Number cme Date 


2 ee ‘LLY_Lis 
Note: Credit Card orders vill be despatched snl) i the 
atidress above [s the cardholder’ address. 


) Va saga 60 eta: ry Cre Come igi ete cost 
fads despatched 


rt Export. Onior. ‘iaue thea ee Sub total bs 
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6f £36.00 or fess. Orders over £30.00 ond ali orders 
i ws S at hokding | customers are exempt). 
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DCAS50 ComponentAnalyser Soars ey 

An incredibly versatile unit that will J AY 

, identify almost any transistor, 

MOSFET, diode or LED as well as F May 

408 : identify pinouts! It will even measure 

Coane eer: iaii be transistor gain. Just apply the test clips in 
any order and press the button. Fits in ithe 

palm of your hand. Supplied with battery 

and manual. 




















DTA30 Transistor Analyser 
The user can connect any bipolar transistor to the three test clips in any configuration and 
the DTA30 will verify device operation and identify all three leads as well as the transistor 
type (NPN/PNP). 

HMA20 MOSFET Analyser 
A truly unique instrument that will verify the operation of enhancement mode MOSFETs. Of | 
course, it willidentify the three leads and the MOSFET type too. 


DCH10 Diode Tester 

A simpie device that will test and identify the leads of diodes, zeners, LEDs and other 
semiconductor junctions. lt will even illuminate an LED under test regardiess of the 
connected orientation. 


f its feat ture auto Pegs ES and aut p 0 power-offand are supplied with along life baifery. 

li yOu war place an order, just s ja cheque for the amcunts shown, there’s no VAT or 
ia me (O- /hat you see is ' vos u pay’ gage lle normally desp tched Mith | ; 
and % . qua ranteed for 12 months following receipt of order. For delivery outside the UK Ee 
please add £5 


Just phone, fax: or email for a tree information t pack. 
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SMART CARD 
INTERROGATION SYSTEM 
* Smart Card Readanyiter 
{Programming Inierfece} 
* Sinadt Cad Interrogaben Systam, to idenhty the com- 
mands accepted by eny Valid Smart Card and leg them 


CreditCard: Naw you can suprty mem- 
bers of your Chub or custemers with your 
gam Custom Credit Card, Allowing you 
to rea the value of the card and io 
CreciDett lha vats. 

Bongie Card: Protect your computer 
vaih the Dongie card, code cen be 


PIC 120508/508 


3 DEVELOPMENT SYSTEM 
Fully Intagreled System inctusive of connection 
; ceive fo printer parl. Power evppty. 2 x 
ai «= PIC (8508 devices & deteSed instruction man- 
ual Supped with Integrated editor / eesembtez. 




















to cisk for evéiuation ; 
) changed allowing the opereter Lo load Suppotls Mictochip files. DATA SHEETS & 
* ihe ih! "ad Oe BM ea ther ovmecoda. Using aSmartcant  #] MPASM suposed en disk 
Reader you can control eccesa tothe El ® FULL in circutt emutatica - ebsptaying af filo regis- f 


* Passive interface to efiow the ueer to moniter the data. 
Rov between Card and hast system. 
* 244 page Hard Beck seference took, coveting a] es- 


Hl fers. 
Single step through code, run with e¢ véthout 


carputer, controling unvaried access. 
a TimeCard: Ever wanted to ba abi to 



















































fs ‘ . leek the time you-sterted work, or mont 3 

pects of Smart Card design and ptogramming. tor colleagde’s movements, wth the Supoied with citeut diagrams and ASM fies for: 
® —_-Sampta pragram to read Phone cards TimeCard youean. - * Digtal Vot Meter 
ee * GRN1: Embedded PIC(EF84 microchip fi] + Sound Effect Uni (vetiable sounds) 

using R87 pin 13 input output 1024 byte * LCD interface ( 182 ines) 
2: 4 : 7 : : mamory end 64 bytes sacrom. * Keyboard in 
= L 

SMART CARD EVALUATION PACKAGE fi] pictexe¢& EEPROM f° mt el lara CONPLETEPACKAGE 

Smart Cerd Reader! Writer 4] READER/ WRITER 

Prue aie lal a ee 1&K 





Pro-PIC PROGRANMER 
Programs all poms: PIC devices vig ZIF sockel 
160525455 56,57,55,61,82 63 64.65,620 


¢ Evalustion apetcetons, for use with Smart 
cenés provided In ihe cackiee. Sat iD Card, 
Smart Electors Purse, Smart Loyaty Card... 

£ 'C" Linrery & Command descriptions. For you 


® GRN202; 244 ba memory, using 120 
| Bus seal memory. (Tha CRN202 Is just 
RC memory end dees not have any pro- 
tection, i¢aal for etoving defa on emert- 


te design your an Smart Cerd epptcations us- N program = ee mia os al P 14000, 
iy the cards provided. oot 20508, 
© Programmers Development Sute. Text Edttor, 4|*  GRNt02: 1024 bi eepram configured es}! © MEMORY DEVICES 


two 552% 1 bit memxxy zones, Features j 
secure lransporl code, two stage person- 
afzaton, invalid security cods lek-up 
and customer progremmabte Memory 
Securdy Access. 

—eii¢ GRNOI3: Pin Cortrofied 256 x 8 tit 


Assembler, Sitnuistoy for prograram’ng = {he 24001 02,15,LC32,.LC6 

























87C51/2 p programmer 39.95 






FULL SPEC ISO 7816 SMART CARD 
















3 , 3] = EEPROM woh programmebie wrilef : GAL programmer 49.95 : 
SOCKET just £4.45 sach . i. abt EPROM programmer 69.95 
ere ROS FROM OE 7 ss EPROM emulator 59.95. 
——<— ey. ae EEprom Programmer 34.95 


CROWNHILL ASSOGIATES:LIMITED , Prices ‘are’ exclusive‘of 
THE 'OLD'BAKERY 'NEW:BARNS ROAD! =? Postage Packing &:VAT : We ‘accept, 
FLY CAMBS, €B7-4RW délivery is by registered mail . VISA 
Tel: 01353666709 Fax '01353:666710 ‘Cheques and P/O's:payable:to . MASTERCARD 
ae sales@crownhill.cambs,net Crovnhill ‘Associates 'Limited ? SWITCH 
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by Mark Brighton 


Hardware and 
Software requirements 


In fast monies article, we hada general look 
at the main types of service providers who 
can connect you to the Web. This month, 
we assume that you have nat opted to 
choose the ubiquitous Campuserve / AOE 


service (these companies hive merged to 


form what may end up as a muiy massive 
single service provitler, serving about one 
third of all Internet subscribers warld-vide), 
bur have decided to subscribe to a service 
provider offering 2 siniple standarl intemer 
connection, using Demon Internet as our: 
example. 

We will look at the hardware you will 
need to connect your PC to the Internet, 
and the Sofiware package that allows you to 
browse or “suck” the Net. 


Starting points: 
The Modem 


Tf you already have a Pentium or -£86 based 
PC (older CPU's wall also work, but with 
limitations on what you can do whilst on 
line in cerms Of running other programs 
concurrently ata reasonable speed), you 
only need to add a device called a modem 
10 ic and plug ihe modem into a cony enient 
phone socket i 

Amodeim is an electronic circuit that si Sits 
berween the PC and the telephone line and 
converss the digital data from your 
computer from 2 series of logic ones and 
zeros (normally represented by nwo voltage 
levels) that cannot be sent down a phone 
line, to short bucsts of different frequency 
tones that can. Modems are fully bi- 
diréctional and also convert incoming tone 
data (also called Frequency Shift Keying or 
FSK) back into serial fogie data represented 
by voltage levels that your PC can ceal with. 

internal modems also deal with the 
conversion of parallel data from your PC's 
data bus to serial data, and vice versa, 
whereas external modenis plug into a com 
portyyhere. this conversion has already been 
done. Your PC deals with data in parallel 
format, 32’ or even 64 bits at 2 time for 
newer CPU's, and it isn’t possiblé to force 
data down a standard telephone line at this 
“width", so it is converted ¢o a serial format 
and sent, One bit after another, down the 
phone line. Special marker bits show the 
start and end of each byte of dam. Incoming 
data has 10 be rebuilt into parallel words 
which are then pisced onto the data bus to 
be cead by the CFU. 
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Development 


of the modem 


There is nothing new abour the modem. 
We can trace it’s ancestry back to the Radio 
Teletype (RITY} machines of the 1930's, 
where keystrokes were encoded in 5 bit 
Bauclor code, and the resultant serial data 
motlularedi an RF carrier which was 
transmitted, then reccived, demodulated 
and converted back to rype at the fae end. 
Even today the data transmission rate in hits 
per second is sometimes (not strictly: 
correctly) referred to as °9600 Baud" or 
whatever, wnereas the older Baud rate 
actually referred to the number of state 
changes on the line per second which is not 
often the same as the number of bits 
transmitred. The name “modem” is derived 
fram the MODulation and DEModulation 
functions of the unit. 

Punched paper tape allowed messages to 
be stored for later transmission, or archived. 
When the need for transmission of 
computer dam berveen sites developed in 
the 1950's and 1960's, it was only natural ta 
extend the ofd Radio Teletype technolagy to 
this new modem application, although the 
original Baurior code was coo limiting for 
computer data transmission. 5 bits of data 
only allows for 32 individual character codes 
to be transmitted, with one of those being a 
figure-shift character thar allowed an 
alternative character set io be used until a 
letter-shift character switched back to the 
original sex. Lise of an 8 bit serial (byie) 
cade allows all numbers between zero and 
255 to be transmitted, ora pair of bytes to 
form a 16 bit word. The ASCH character sex 
was created [0 represent all keyboard 
characters without the use of a shift coxle 
(actually based on a seven bit cocte), andl 
later extended by the computer 
manufacturers to cater for semi-graphic 
characters and regional variations. 

Tre original RTTY standard was based an 
mechanical equipment with rocating 
clutches and camshaits used to serially 
encode data. Transmission rates. were 
corresporidingly slow (the “electric 
typewriter” teleprinter at the far end hacl to 
be able to keep up anyway), at about 45 bits 
per sccond (bps). but once computers 
progressed from teleprinter displays to 


: Video Terminals, or had memory storage for 


leisurely retrieval of received dara, faster 
transmission was required. | 

Development of the modem, limited hy 
the restrictect banchwidth of the o!d 
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analogue telephone lines, was fairiy slow: 
Indeed, the Maplin Moxiem kit originally 
published in chis magazine in 1953 (issue 5) 
only managed 300 bps (abou: 30 characters 
ar bytes per second ) and this was state of 
the an! Download of a (by tadm 

standards) relarwely smitlf data File of, say, 
50K could cake almost half an hour az this 
speed, so this would be of little use today: 
The budding Bulletin Board Services 
(BBS's) were text based with no fancy 
graphics (many still are!) and even the 
revolutionary Presrel Viewalara subscriber 
service running at.4200 bps (to you} and 75 
bps (from you), was a text based service. 

To most peaple today. the Intemet means 
the World Wide Web, with intensely 
graphical presentation throughout giving 
glossy magazine like quality to pages 
displayed on your machine. This and the 
requirement for downloading huge data and 
picture. files means the need for fast 
modems is ever @reater, with effective 
delivery of pages being dependent on the 
fastest modems available, if you are-Jucky 
enough to make a good uncongested 
connecudi. 

In today’s niarke1, there are a number of 
different npes of molems cipable of 
running at various maximum speeds, ata 
wide range of prices. We will take a closer 
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look at same of the npes available before 
choosing «+ specific modem for our 
installation example, which we will chen 
cover in depth. The marke: breaks down in 
several diflerent ways and we need to 
consider each of these in tum to mike a 
final choice. 


Modem types - 


internal or External Modem? 


Modems are avaitable ts an external eype, 
complete and boxed. or asa plug in internal 
card to fit inside your PC. The type you 
choose is Jargehy a matter of personal 
preference and confidence level in terms of 
tifting the lid of your PC. 

An external modem is easy to fit. Just plug 
4 setial lead into your Com por; plug the 
power supply into.the modem and you are 
ready to go. tt is also very portable. If you 
move from place to place and need to 
connect the moxiem to several different 
computers, this may be the right choice for 
you, Windows 95 will usually detect a new 
external modem (make sure that che 
moxlem is powered before booting 
Windows 95) and prompt you to install any 
necessary sofoware or configuration 
information. 

There are a few possible minor 
disadvantages to an external modem. You 
will have.to find a place to put it and an 
extra: mains socket or mains adaptor to plur 
iLint@. It may cost a litte:more than‘an 
internal type. Users of older PC's should 
ensure that their scria} RS232 
communiciions ports are based on ihe 
high specd 16550 UART:IC and not the 
alder 8250 type, otherwise they won't be 
able to use the.faster speeds. [Ff you do have 
the older cdlevice, 2 new VO card is not 
expensive, but rather defeats the advantage 
of not having to lift the lid of your PC! 

Intemal modems disappearinside your 
PC, with no extra leads or power supply 
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arrangements required. They plug direcily 
into your PC’s ISA bus, doing-their own 
parallel to serial conversion at whatever 
speed they need, so you don’t have to 
WOFTY about existing serial capability: They 
are the cheapest option to 20 for and 
probably the mast practical solution for 
anyone using 2 single PC to access the 
Internet, especially if you sare not 
apprehensive ahout the prospect of fitting 
the card into a spare expansion slot inside 
your muchine. If you are unsure about vour 
ability to do thaz, chen just reac on! We will 
take. vou through that process, step by siep. 


Approved 
or Non Approved? 


This is an easy subject for us to advise on. 
All mextems in this country legally 
recognised as fir to connec: ta the public 
telephone network are sold with packaging 
clearly marked with a. grees approval disk. 
Thosé that are not approved should be 
marked with a red triangle. [Fit doesn’t 
come with the green disk, you are not 
levalfy permitted to connect it io BT. 
Mercury, etc. sai 

For those of you who need io connect to 
a private lelephone nereork (and note that 
a companies phone system may well not 
(qualify as the prohibition covers direct or 
indirect connection to the public néiwork, 
with many if not all company systems 
probably counting as an indirect 
connection), it is possibte to choose a non- 
approved moden.at 2 vreutly reduced cost, 
but there are non-approved modems and 
non-approvable modems! 

Should you be in a situation where vou 
feél you can choose 2 non “green disc” 
modem, look lor one with the American 
FCC approval sticker. Compliance with the 
American safety stancaris ts a lor better 
than no campliance ar all, especially when 


you bear in aninci the possible consequences 
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of; a) the live mains being connected to 


: your telephone line via your (faulty) PC. or, 
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b) a lighining strike on the telephone lines 
crackling through your PC (and whoever’ 
may be using it?). Nothing can guanintee 
total protection against nearby lightning 
surikes, hut a type approved, tesréd modem 
will be far more likely to provide a higher 
level of protection than a nan-approved ane. 


- Maximum 
transmission speed 


Modems are sold by their maximum 


connection speec in bits per second (bps) 


ar Kilobps. This is ofen abbreviated to.a 
simple sumber like “a 144K o1odem”. In 
wddition to the accual speed, there are many 
standard names ( version nuntber Vix) or 
labels that apply to the data. transfer speed 


and protocol... The older standards below 


14,400bps are just too sky for any regular 


Imernet use This includes lower “W" 


numbers ¥22, V22bis, and V32. Modems 
with these specifications are “junk box" 
boards and should cost very neariy nothing. 
‘The V32bis standard connects at up to 
14,400bps (14.463. This.is frustritinely slow 
far any Nez site with significant graphical 
content and should be avoided unless you 
are running a pocket money budget or are 
danated the modem from sameone who 
has upgraded to a newer standard, These 
were state of the art about three Years 290! 
The V34 standard connects at up to 
28,800bps, twice as fast as the previous 


Standard and is available very cheaply now 


because it nas already been superseded, 
despite being quite new: This is currently 
not 2 bad connection speed for the Net, 
where maximum conneciion speed is often 


: limited by overloacied servers in any case. 
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Not exactly future proof though, because 
Net sites are guaruntecd to ect more 
emiphical stil as maximum modem speeds 
increase and rhe internet infrastructure 
develops more bandwidth. 

V34bis and ¥42 both provide connection 
at up Lo 33,600bps, which is the maxdmum 
rate many Internet Service Providers can 
serve (and same have only fairty recently 
uppraded to that ar sime of writing). Prices 


here were quite high until cecendy, wher 
the availabiliry of the latest 536.6K modems 


knocked them off of the top af the. 
technology tree, 

There are two new S6Khbps “stanclarcs” 
(the actual “V" standanl is not ver finalised). 
Some of thé more recent 33.6K modems 


may be upgradable to one of the newer 


standards- ac a price.. The nwo competing 
standards, froot Rockwell (K56Flex) and US 
Robotics (x2) are similar, hut. nor 
compatible. Only afew ISP's have 
commitied to upgrade to one of these 


: Standards at the time of writing, but Demon 
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have stated that they will be upgrading 
some of their equipment to the K36 


standard. They make the paint however that 


only connections using digital telephone 
equipment wil) benefit from the full dam 
transmission race, which will ochenvise 


detault to.a Jower setting on connection 


handshaking (an initial data exchange 
berwcen the ISP server and your PG upon 
establishment of connection). 

The reason that the new 56K modenis are 
able to receive data so much faster than the 
33.66 modems (note that they only transmit 
data at 33.6K, but most af the data wansfer 
is usually from the ISP to your PC, so this is 
not a problem) is chat the dara is moduiated 
in a different way. The methods used to 
encode binary data onto the telephone line 
have increased in complexity over the years 
and make for same pretty heavy reading, 
hut suffice to say that 56K modems use a 
Pulse Amplitude Modulation technique 
similar to the way an ISBN line works, as 
opposed to the conventional Quadrature 
Amplitude Modulation used until now. 

QAM is subject to a data rate limit of 
35Kbps, because the noise present on a 
QAM signal, largely introduced by the 
analogue to digital and digital to analawue 
conversion processes in the digital 
telephone network, makes reliable 
resolution of faster data rates impossible. 
PAM is based on che direct use of the digital 
levels generated! by the circuitry ina 
modern digital telephone exchange to 
represent the data bit patterns as opposed 
toa modulated analasue signal being 
converted (with the quantization errors 
introduced by the use of a finite number af 
digital steps to represent an infinite number 
of analogue levels) to digital and back to 
analogue, : 

In practice. 128 different analogue levels 
of amplitude are required! in orler ta 
transmit 1 signal at $6Kbps, with rhe 
decoder (codec circuit in the modem 
resolving those levels with a high degree of 
orecision. Noise on the telephone. ~ 
connection may make. it impossible for this 
number of tevels to be resolved, in which 
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case the system uses just 64 different levels, 


suli capable of carrying a 48Rbps clas signutl.’ 
Failine all else, the modem vall revert to 
using one of the older 33.6Kbps ar 
28.8Kbps scandards. 


Internet Browser 
Software 


Once vou have chosen and fittecdi a modem, 
all you nced to do is co cheese and install 
suitable browser software. A browser will 
allow you to view Wark Wile Web pages, 
download files, connect to any of the 
newseroups and read thousands of 
messages posted by devoices of anv 
imaginable subject, send and receive E-nxail 
and in short is the universal Internet access 
progrant used by mast people who ‘surf the 
Net’ regularly. 

Those of yau with more recent versions 
of Windows 93 will already have a version 
of Microsoft’s own browser program, 
Internet Ixplorer. Microsoft has recendy 
updated this browser from version 3 to 
version 4 (ihis software is being freely 
distributed on magazine disks) which 
Integrates the functions of the Internet 
browser more closely with the desktop.and 
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folder concept Windows revolves around. 
We will look at the different versions more 
closely nexa month and.see wiiat they do 
and how they work, 

The other main plaver on the browser 
front is Newcine Navigator, also recenth 
updated and extentied by the release of the 
broader package called Netscape 
Communicator. Netscape Navigator and 
Communicator are both availshle free of 
charge far evaluation purposes, after which 
Netscape ask you to pay for the product if 
you wish 10 continue using it. The trial! 


_prerickl is limited to 90 days for business and 


government organisations, but the software 
is not disabled after that.period, Netscape 
reWving om what they call “the honour 
system” for payment, 

These browser.packages are also 
downloadable from the manufacturers web 
sites, but.this is 2 bit of a chicken and epg 
Situation if you haven't already gor a 
browser to download the software with! Ir 
does mean that you can try out all of the 
available browsers once you have one up 
and running, if you aré prepared farsome 
fiirty long download times. For example, 
Netscape Communicator is ubaut 10 


‘February i998 ELECTRONICS AND BEYOND @E® 4 


44OP PECL OP eRe PTE Eee ape 


i+ SUPPERS Reed SHES P PCO PET Rep ee 


. 

— Z - ef 

7, = Tg" 
_" a! 

tty Arerr Ne yy" 

. 
- “1 
. 





Mepabytes long and takes over half an hour 
to download even ai 33.66. If you buy ihe 
PC or Interne: magazines for a month or 
mo, you should be able io pick up enough 
evaluation copies of the different hrowsers 
tO show you how they work. In practice, 
you will find very litle reat difference 
bernveen. the different programs, After all, 
they are all displaying the same paves albeit 
with slight font differences. 

Just 2 kast word abour browser versions 
this month. Many of the sites you will 
encounter on the World Wide Web spliz the 
content of their site into several small sub 
screens or windows called “frames”, 
somelimeés with separate scroll bars, This 
mikes it easier to navigate a complicated 
selection of cisplays, vet may leave a 
common selection bar anc ating visible as 
only one frame changes at 2 time. Netscape 
Navigator and Microsoft intcmet Explorer 
versions 3 onwards do provide full support 
for the display of frames, but earlier 
browsers may not. 

Next month we will took at each of the 
main browser packagés a linie more closely, 
‘anc install an internal 56K modem and 
browser software. 
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George Pickworth investigates precision farming using GPS. 


recision farmine 
employs a global 
positioning system 
(GPS) co tell mobile agricultural 
machinery precisely where ic is 
within a field, A convenient 
starting paint for this study is a 
GPS‘computer equipped 
machine atte with sensors 
which continually record data 
relativefo iis position as it 
works its way over a Held. 

The recorded data is then 
used as the basis on which ta 
program the computer on other 
GPS equipped machines so thar 
they automaticaly pectornt 
specified operations 1: precise 
co-ordinates within 2 field. 

the whole process was 
rermed by Masscy Ferguson as 
“The Precision Farming Circle’. 





Although intended for farmers, 


all will become clear as we 
work our way acound the circle 
shown in Figure 1. 

let us start with a combine 
harvester at tte top of the 
circle; this is hetect with a flow 
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a Massey. Farguson 


: Ingidé the. cab of } 


, Combine’ Harvester,’ 
Data can he cafled-tpt 
by ‘touching the Séréeeh. ’ 
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Phata-1: - Showing a 
combine harvestar at: 
wark, The GPS antenna is. 
_. the stubby antenna on’ 
the right front of. the cab. 






meter which measures the 
mass of prain as it is harvested 
and continually plots this 
against the position of the 
harvester (See phato 1). 

The Datavision 11TM 
renminal I installed inside the 
cab of Massey Fersuson 3040 
series cambine harvesters 
auows the aperator 10 call-up 
information regarding the 
operation of the machine ancl 
grain flow through the meter 
by simply touching the screen. 


Farm Office PC 


By means of a smart 

card, (Fieldstar Data Card™) 
dara is transferred from the 
harvester coniputer to the farm 
office computer which then 
prints out a yield map for the 
field (see Figure 2) 

Smart cards are much better 
suited to the harsh and dusty 
agricultural environment than 
floppy discs. 

A-typical yielct map has 1.0 
tor/ha contours but can be 
varied sa as 10 sive the- best 
definition of the range of 
vanations within 2 elec. 
However, a 1.Otonsha variation 
is too small to estiniteci 
subjectively by the farmer yet is 
of great economic significance. 
Indeed, yield mapping has 
shown variations to be much 
greater than had been expected. 
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Management 

The yiekl map is the basis upon 
which the various soil types 
within a particulsr field are 
managed. However, jt was 2 nat 
simple a matter of using data 
from the yield maps to program 
the computer on the fertilizer 
distributor 10 appiv Heavy races 
of fertilizer where yields are low 
and decreasing application rates 
where yiekls were high. 

Other factors such as soil 
compaction, poor drainage, or 
thermatively, shonage of 
available moisture can effect 
vield. Incteed, in East Anglia, 
available maisture is the 
principal factor limiting crap 
vields. Nonetheless, variations 
in yield dre usually related to 
the soil-type and once these 
have been located and plotted 
on the yield map the next 
nhase is usuaily to take soii 
samples for analyses, 


Analysis 


Moving on around Figure I we 
come to soil. analysis. The 
relationship between soil types, 
rate Of fertilizer application and 
crap yields has tong been 


PLANT PROTECTION 


F ? 
GPS | = 


studied and is weil known, So, 
with reference to the yield map 
and using an ATY fitted with 
GPS on which to travel across 
the field, or even using a helcd- 
held GPS receiver, the farmer: 
takes soil samples for analysis. 
The position from which the 
sample is taken is accunitely 
platied liy the GES. 

During soil analyses, ihe 
physical condition of thé soil is 
also nored. Obvious problems 
such as poor drainage car then 
be corrected. Less obvious 
problems involve digging pits to 
observe the:soil profile, For 
example, the soil in some parts 
of the field may be compacted 
and requires exira deep 
cultivation, The cultivator is: 
then programme! to treat these 
specific areas rather than the. 
whole field thereby saving on 
eractar fuel costs étc. 


Crop and plant 
density 


From data obtained during 
analysis of the soil samples, the 
optimum fertilizer mixture anti 
application rate for eich soil 
ype is préscribed and an 


Photo 3. Showing soil 
semples being taken with 
the ald of an ATV fitted 
with GPS (Soyi Ltd). 


n 


YIELD. MAPS 





application program prepared. 
In my part of East Anglia the 
iarget yield for a wheat crop is 
ahout 10 rons/hectare. 

Paradoxically the most 
economic rectum is offen 
obrsinel when high rates of 
fertilizer are applied io the 
better soiis. On the other hand, 
i may be uneconomic ro.apply 
heavy rates {0 poorer soils 
where lower yiekls may weil be 
nore profitable. By the sate. 
roken, it may De desirable 10 
rechuce plant population density 
on poor sail anc! increase it on 
good sail. 

Once the decision has been 





EVAL KON AND "kl — made with regard to crop and 
ADJ ae DECISION ’ ; plant density, the seeder 
Ss OF = SURPORT SOIL ANALYSES : computor is programmed to 
FERTILISATION ie > ¢ 4 : vary the seecin g rate accordingly 
Y GPS eV aid ATION (see Figure 1 Seeding). 





Fertilizer 


Progressing around the 
Precision Farming Circle, ve 
come to the applicaion of 
fertilizer, A decision on fertilizer 
ie aod application rites would 
nommaily have been made 
r before dre crop was planted. As 

_ ADA) :: we have seen, this would be 
; es t : basect on the vielcl man and 

. ? analysis of soil samples. 

When the time arrives for 
ferilizer application, data, as 
with the-cultivator and seeder, 
is ieansferred to the ferdilizer 
vomprutor dy smart carl 
(Figure ? Fertilisation) 


PERSONAL COMPUTER 


ail 


DATA CARD 


Figure % The preciston farming circle. (Fieldstar TN}. 
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Fertilizer disuribucors are one 
of the most sophisticated farm 
machines. Contract pe 
fenilizer distributor are very 
large and sélf propelled. They 
have multiple hoppers, each 
containing a single plant food. 
i.e. nitrogen, phosphorus and 
potassium fertilizers, plus 
several trace elements. 

The computer, in 
conjunction wih linear motors, 
epens ar closes the shutters 
thereby precisely regulating the 
How of fertilizer from individual 
hoppers to 2 disc spinning at 
high speed which spreads it 
over a swath as the machine 
advances, 

Less sophisticated disuributors 
have two hoppers conuining 
basic. plant foods and the 
machine may either be towed 
hy the tractors or maunted on 
the tractor. 

Ta some cases asingle 
specific migure of fertilizer is 
ul that is réquired and chis can 
be carried in 4 single hopper; 


the GPS/computor controls rate: 


of application at different pans 
of the field. 


Plant Protection 


We now come to the Est 
operation on Gur journey 
around the circle-and this 
concerns pests and diseases, It 
is difficult to predict problems 


Date Harvested - 31 July 1905 
Crop + Winter Vitveat 


Variety - Spark 
Total Yieid - 70744 
Average Yietd «0.80 Uha 


Flat Size = 11.57 he 
Sat-aaide - 25) he 


Figure 3. Diagram 
showing the — 
Implement control 
on fertilizer 
distributor shown 
in photo 3. The 
antenna at the 
rear of the cab 
picks up the 
correction signal 
‘transmitted with 
Ctassic FM, 


by pesis and. diseases, but 
satellire images, which arc 


avaiable to firmess, can give a 


good indication of the location 
and intensity of such problems, 

The images can be transposed 
on the vield map and the crop 
Sprayers contputor can then be. 
prognimmied to apply 
agrochemicals only where 
necessary, This is not only cost 
saving bur environmentaly 
friendly. 

Now that we have completed 
our journey around the 
Precision Farming Cirdlé we will 
look at some of the equipment 
in more etait. 
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Figure 2. Yield and 
positional data map. This 
was recorded every 1.2 
secs by a Massey Harris 
combine. it showed yleld 
varied from 4.5ton/ha te 
8.0tonsha, 


= ° 
CELLS AP CEE ER OObD 


4488 


ROseatEanae 


eeaeqennderee 


Adbab eter et eeaeted eeeee 


ei¢itaatderrs 


GPS Antenna 





Signo 
Receiver 


Clecn Grain 


Figure 4. 
Diagram 
showing 
radiation type 
fiow meter 
used with 


Massey 
Ferguson 
combine 
harvester. 


Flow Nieters 

The key to GPS techniques was 
the development of highty 
arcurace flow meters which 
consmatly monitor the amount 
of grain taken from the crop as 
the combine harvester works its 
way through the fleld, This of 
course cequired that the swath 
width rémains constant ata 
given Agure. 

The most-accurate, and 
indeed, the most simple and 
reliable flow meters employ 
Amcricanium 24) as a racio 
active source, They work-on the. 
principle that the greater the 
mass Of grain passing briwren 
the radiation source and the 
detector, the greater the 
ahsorption and the lower the 
reading presented by the 
detecian 

Nopwitstanding that radiation 
is minimal, perhaps no more 
than from 2 luminous wach, 
the use ol radio active material 
involves considembhle 
fornmitlities and form filling by 
the farmer; fees have to he paid 
io the responible government 
agency. Moreover, the container 
has to be regularly inspected to 
ensure it has not been removed 


Implement 
’ Gonnectin 


Sicnal 
Sender 
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ically 25- etres.” 
Photo 4a. Show! *, BINE fertilizer. hopper mounted on a tractor. ine Rainer pen * siege ‘“ 
Noto GPS ante anna mounted an top of. as cab.’ - i  imeenapaaniapeae, «a 
the more accurate the position 
_ ; : given. However, tall trees and 
: : buildings can degradé accurse: 
(+ = Uncorrected positional 
- - : information is far too inaccurate 
: - : for precision farming, However, 
| enterprising conipanies soon 
developed techaicnues ito 
counter-act both introduced 
and inherent erors by using a 
technique known as Differential 
GPS (DGPS). 

Differential GPS requires two 
receivers; one static, usually on 
the farm office, whilst the other 
i§ installed on the mobile 
machine, The position of the 
static receiver is:-known 
precisely, so differences in is 
position as given by the GPS 
relative to its actual position are 
caused by inirexfuced and 
inherent errors. 

The static receiver extracts 
the ecror signal and this is 
transmitted to rhe mobile GPS 
receiver where it corrects the 
position given by incoming 
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Photo 4b. Showing a palr of fertilizer hoppers mounted on a high tractor fitted 
with low ground pressure tyres. Note the spinners under each hopper. 





from the machine. 
If the combine is used on 
contract work, the fire brigade 
has £0 be advised of rhe exact 
place a: which it is working, 
Presurnably this 1s a precaution 
should the combine catch fire 
and set fire to the standing crop. 
It is MOt surprising therefore 
that many attempts have been 
made 10 develop an alternative 
type of flow meter. Devices’ 
measuring weight or volume 
have been tied huc were nat 
well suited for instalkavion in a 
combine harvester, However,. 
radiation tyne flow meters are 
rugped and its inkkerent design == 
enables it 10 fit snugly into the 
combine withouc'the need for 
any modification to the 
machinery. 
The great advantage of : 
racliation tvpe How meters is 
thar they measure mass and this 
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| avoids correcting readings io : already have a basic : position. — a lite sienals. Differential GPS 
compensate for moisture : understanding of the system, : However, the satellite signals; ne chilean . mi G . 
content and specific density of but for completeness, } have : are incentionally encrypted “in :; 2 claimed to give an accurag 
the grain. No other adjustment included the following nates. : randomized positional exTOrs [0 of one metre. 
or calibration is required once | _ Reenty-four GPS satellites are: reduce accuracy with civilian aes soe 
the base setting is established. | i polar, equaronal and i receivers. Remarkably, : ee the farm office is 
Accurcy is within 40.5%. :. intermediate orbits around the =: encryption was switched off perteculy satisfaciary when a 
: earth.As they traverse the sky : during the Gulf War bui svas ; machine-is working close by but 
: extremely accurate time signals = re-introduced immediately : Was useless for agnculiural 
Ab out GPS : ? ate wansmined and these are :  afterwarcts. : contactors operiting over a 
Global Positioning was received by the GPS receiver. i Studies made by ugricultural =; Wide area. However, 
developed for che American : The received data ts insranily i Organizations in Shropshire enterpnsing Companies were 
military for accurate positioning : Processed and the receiver = showed the accuracy of the : quick to realize that error signals 
of personnel. Many readers will : indicates its geographical : system with civilian receivers ta =: = could be detected by a central 
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Figure 5, Diagram showing 
differential GPS. The 
recefver on the office roof 


detects positional errors and 


transmits this Information to 
the mobile receiver where 
the error Is corrected. 


station and then be transmined 
by broadcasting stations along 
with normal encerminment 
programs. Accuracy quoted by 
some companies is typically 
within 3.0m but for an exira 

fee accuracy down to within 
2.0m is offerect. 

Focus Lic wansmits error 
signals with Classic FM; this 
service is available to farmers 
and presumalsly other users for 
a fee. This of course requires a 
special receiver and anzenna in 
addition to the GPS antenna. ° 

There is an equivalent system 
called GLONASS thar was 


developed by the former Soviet: 


Union but is now under the 
control of the CES Space 


command. It is understood that 


this service will shorily be 
available to civilian users. 
GLONASS will not only give 
better coverage for European 
farmers, burt positional errors, 
inserted with the Anierican 
system, cannot be anptied. 
This means that farmers will be 
able to attain the required 
degree of accuracy with a single 
receiver instead of the ovo 
required with DGPS. 


Worid Wide 
Whilst variations in soil types 
and fertility were most 
pronounced and occurred 
more frequently in farming 
areas, where small ficlds and 
hedges had been a traditional 
feature, ghey aiso occurred in 
other areas of the country 
where larger fields had long 
been a typical feature. 
Moreover, ferilin: vanations 
occur in the great grain 
producing areas of the world; 
these.of course, inclucte North 
America and Australis and ihe 
‘Ukraine. Gbviously, the large’ 
the fields. the more. valiable 
GPS technology becomes. 


Other Crops 


So far we have looked on at 
GPS when applied ro grain 
production, but it is of course 
applicable to all crops that can 
be mechanically harvested; this 
of course means that specific 
types of flow meters had to be 
developed for different crops. 
Int the Uk, candidate crops 


? include oi! seed rape, sugar 


beet, potatoes and peas. 


Indeed, provicdied that flaw 


meters can be developed the 


system could probably be 


applied ro horticultural crops. 


: Overseas, sugar cane is an 


obvious candidate. 


Evolution of 
Precision Farming 
One reason why GPS iechnology 


: became almost indispensable 


with moder UK farmine was 
the removal of the:hedgerows 


: and the creation of large fields: 


practice sometimes referred to 


: as praine fanning. 


The hedges of traditional 


Figure 62. 
Sketch plan 
showing the 
fertility lave! of 
individual fleld 
separated by 
hedges. 
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sonal fields often demarcated 


: areas of differing soil types, so 
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farmers developed 
manggement systems best 
suired co individual fields. For 
example, some fields were 
found to be well suited to 
wheat, whilst some were well 
Suited to horticultural craps. 
On the other hand some were 
best suited io pastures: 

Fields were given individual 
names which occasionaily gave 2 
clue to their characteristic. On 
my fathers farm the names of 
fields included ‘Sandyfoot’, ‘The 
Flats’, ‘Stonhiil’ and ‘Wigford’. 

Moreover, over genemiions, 2 
parucular kind of management 
appiied to a field often modified 
its soil type and gave it different 
characteristic to adjacent fields. 
In addition, the feriiliry levels 
across individual fields had 
become almost constant. So it 
was perfectly sarisfactory w apply 
fertilizers at a ‘blanket level’. 

The hedgerows disappeared 
as small fields were integrated 
into larger fields and before the 
evolution of GPS technology 


Figure 6b. Sketch plan 


showing areas of 


differant fertility within 


the farmer had ‘noe practical 
means of locating the original 
fields and applying optimum 
management techniques, 

Large fields are therefore 
usualy a complex pattern of 
different sail-types each having 
its own inherens fertility tevel. 
Indeed, many of the variations 
shown on yield maps 
corresponds almost exactly to 
the original fields shown on 
original farm plans. 

So, prior to adoption of GPS 
technology, it was virtually 
impossible for farmers to lacate, 


: and re locate the various soil- 


types; it was analogous to 
plorting positions at sea. The 
farmer therefore often hac no 


; option other than to treat large 
: fields as if they were composed 


ofa single soil-iwpe and apply 
fertilizer ac a ‘blanket’ rate. This 
Was not only wasteful, but 
environmentally undesirable, 

The adoption of GES 
technology to match fertilizer 
applications Lo crop intake is 
nai only sound economic practice, 
bur the amount of fertilizer 
remaining in the soil after 
harvest in minimized: There is 
tess residue ta leach our of the 
saij during winter months. So 
contamination of streams and 
rivers is greatly reduced. 
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a single iarge field after 


removal of hedges. fhe 


light areas Indicate 
original position of 


hedges and headlands 
where.soll compaction 


was caused by 
machinery turning 
on the headtands. 
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by Dougias Clarkson 


The twentieth century bas seen a vast expansion in 
the means to observe the physical universe. Subtle 
secrets of the universe’s cosmic scale have been 
extracted using the electromagnetic spectrum. From 
these details, a theory af the Universe has been 
pieced together. This theory now encompasses 
features and events which push known physical 
laws to their linvit. 
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nderstancding of the universe also 
relates to understanding the nature 


of gravity —as both a static constant 


: parameter that causes dust to coalesce ta 
: form young stars and chat which causes 

: galaxies 10 attract each other to a dynamic 
effect where, for examptle, during a non 

: uniform supemova explosion, the gravity 
: Reld of a star distorts as it converts mass 

= into vast quantities of energy. 


In accordance with Einstein's General 


© Theory of Relativiry, gravity fields perturb.a 

: broad range of physical parameters. The 

> frequency of a photon. for example, is 

: affected by the suength of a pravitational 

: field. The-relative observation of timie is 

: affected and also physical dimensional space 
i is distorted. 


The General Theory of Relativity 


= expounded by Einstein promotes the 

; basic idea that ‘gravity is no force but an 

: aspect of the geomeiry of space-time’, 

: Within this context, space is not seen as an 
> absolute nonvariant entity Instead it is 

: considered co be influenced by the 

: distribution of mass and energy in the 

: Universe. In this sense ‘matter tells space 

> how to curve but space tells matter how 


to move’” 
Thus the falling apple thar Newton is 


> cansidered 10 have observed is more like 
: the path ofan object through space-iime 2s 
: distorted by mass. 


Within chis framework, farpe masses 


: introduce a strong: curvature in space-time. 

: Such effects have been verified in the path 

: of the lighe of stars in the vicinity of the sun 
© and gravitational lensing effects of tight from 
: distant objects deflected by intervening 

: large massive structures. 


Vecuum TX. 


Datector Flectronics 





Resonont Ber 


—_— . 
Suspension 


Lic 


Vibrational Filters... 


Figure 1. Bastc design of ‘bar’ type gravitational wave detector. 


Ir is often diffcult to convey the almost 
utter impassibiliry of detecting the distortion 
of space-time by gravitational waves caused 
by acceleration of non-uniform masses. The 
size of the‘effect is similar ro a change 
equivalent ro char‘of the thickness of a 
human hair in a clistance of 4.5 tight years — 
the distance to the nearest star. 

AS yet no gravitational waves have ever 
been detected. As sensitivities move towards 
detecting a change in length of 10-:18m, the 
race is on to be the first team to catch the 
first blip of a dying star or the repetitive 
wobble of wlira dense neuron stars about a 
centre of mass. 


Possible Origins of 


Gravitational Waves 


There has been considerable speculation *: 
about the nature of events which may be 
able to be detected using gravitational wave 
detectors. Surprisingly the most clearly 
understood event would appear to be that 
of coalescence af compact object binary 

ystems, such as that of neutron Stars of 
neutron stars/olack holes spiralling together. 
The nature of the gravitational radiation 
would be thar of a ‘chirp’ of fequencies 
around 200Hz as the masses finally rapidly 
spiral towards each other. 

There is speculation that the mutual 
attraction and coalescence of black holes 
would radiate a very intense gravitational 
wave disturbance. Also, gravitational 
radiation would be released by objects 
cascading into black holes. 

It is likely, however, that just as 
electromagnetic waves cover 2 very wide 
frequency range, SO gravitational waves also 
exist over a broad frequency range, The 
nature, however of residual low frequency 
components of gravity fluctuation arising 
fram events on the surface af the earth 
(ticles etc) means chat detectors on earth 
cannot be made sensitive co the frequencies 
of below around 1Hz. This has stimulared 
interest in space based detection systems 
such as the proposed LISA project. 





Early Detectors 


The passage of 2 gravitational wave through 
: Space distorts space itself. Far a distinct 


physical mass, it is considered that this can 


: impart quanta of vibrational energy to 2 


physical swructure. Such gravitational wave 


: effects, however, are extremely weak in their 


interaction with matter. 
In this context, the earliest types of 


: gravitational wave detector were of this 
> desien where the modes of vibration of the 
: physical resonator were monitored for 


‘leaps’ that could be atriburéd to 


: absorption of chergy from a gravity wave. 


Figure 1 shows the typical configuration 


: of the early bar designs. The system consists 
: essentially of a dumb-hell shape suspended 
: ina vacuum [o minimise transfer of energy 


to ihe resonator from gas molecules. 


: Ground vibrations aré reduced by mounting 


thé siructure on a set of mechanical 


: vibration filters such as alternate layers of 


cubber and jead. 
The energy of vibration of the bar is 


detected by high sensitivity transducers at 
: the centce of the bar—a node of physical 
: vibration but an antinode of strain. 


First Findings 


An initial series of experiments by Joseph 
: Weber at the Universiry of Maryland using 
: bar detectors in the 1960's stimulated work 


Pulsar 


: in varigus centres to try to repeat his’ 

: findings which appeared to indicate that 

: pravitational events were being derected 

: with 2 much higher frequency than would 


have heen expected, 

In an early ‘bar’ type detector developed 
at Glasgow University during the 1970's, the 
system was So sensitive that the piezo- 
electric sensors could detect changes of 


: energy of KT/2 — corresponding to a mode 


: of vibration of the gas molecule. It is now 


concluded, however, that such systems were 
not sufficiently sensitive to detect 
gravitational waves. Only with laser 
interferometer systems, however, can the 


: required tevel of sensitivity be-achieved. 
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‘The Hulse 


and Taylor Effect 


It is quite the pattern of the Nobel 
Committee for science to award prizes after 
what seems a long delay. The 1993 Nobel 
Prize for Physics was awarded to Russel A 
Hulse and Joseph H Taylor for the discovery 
of the binary pulsar system PSR B1913+16 
in 974. Pulsars are thought to he formed 
fram the collapsed structures of massive 


> stars at the end phase of the fission cycle. 

: Being composed essentially of nuclear 

: material, they typically would have a mass 

: comparable to our sun but with a diameter 
= of only 10km. 


The process of caliapse tends to 


accentuate the rotational speed ‘of such 
: objects — much like an ice skater 





undertaking a fast spin. Some pulsars can 
rotate as rapidly as 625 revolutions per 


: second. The binary pulsar system, indicated 
: in Figure 2 as two objects of similar mass 


orbiting about 2 centre of mass, discovered 


by Hulse and Taylor was in fact 2 pulsar and 


a companion collapsed star. By measuring 


with high accuracy the frequency changes in 


the pulsar's signal, rhe nature of the orbit of. 
the binary pulsar could be determined. Also, 
the predicted changes in orbital conditions 
expected due to loss of energy by emission 
of gravitational wave energy of the 


: accelerating masses was observed to within 


0.3% of expected values. 
This was the: first observation of systems 


: acting as known points radiating 

: pravitational wave energy. The recognition 

: by the Nobel Committee of this work was 2 
: considerable stimulus to physicists in che 

: world Community séeking to develop 

; systems to detect such pravitational waves. 
: All ofa sudden it was very much in fashion 


*. 


Companion 
star 


Figure 2. Binary pulsar system. 
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Figure 3. With direction of propagation 
of pravitational wave along OA, If an 
expansion takes place In direction OB 
then a corresponding compression wiil 
take place along OC. 

B 


i 


Cirection af 
Fropegcticn 





to begin looking for eravitational waves with 
a new generation of detectors. Various 
national and international projects, long on 
the drawing board, received a boost at this 
period for their funding. Ic is hoped thac 
when operaticnal they will help the 
fundamental understanding of the how: 
stellar evolution is proceeding in our sector 
of the galaxy and also throw new insights 
into the nature of gravity itself. 


Interferometer 
Detectors 


An alt¢mative approach to detecting 


PPE eee eaeee 


cicdppade 
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Figure 4. Basic 
principle of laser 
interferometer: For 
laser radiatign 
introduced into 
Interferometer 
system, any 
change In beam 
path will Introduce 
changes In 
recombined ieht 
signal at B. 


Migrar 


distort the optical equilibrium of the 
interferometer. 

The theory of laser interferometry 
detectors is outlined in Figure4 which 
essentially describes a Michelson 
interferometer. Light from the laser is split 
by the beam Splittér, so that a portion passes 
to murror A and is réffected ancl a portion is 
transmined to mirror C and is ceflectecL The 
radiation is combined at a photodiade 
system (B) in che central mirror optics. If for 
example the parh lengths change relative to 
each other, eg as a result of the passage of a 


eravitational wave, then the relative phase of 


gravitational waves is to measure the change : 


in separation between iwo masses. Optical 
derection systems using laser 
interferometers, however, detecting the 
relative Change in path Jength of fight along 
2 specified axis allows systems with higher 
detection sensitivities to be developed. 

AS a gravitational wave propagates as 
indicated in Figure 3 along direction OA, if 
an expansion takes place along axis OB then 
a corresponding compression takes place . 
along axis OC. For an interferometer design 
the novo effects in combinatian should 


Laser System 


Sieve Loser 


co 


\ 


Master Laser 


the wave trains combined ar the photodiode 
also changes andl there is 2 change in the 
devecied ouipue level, . 

‘Such systems are utilising state of the ant 


: Optical components in terms of stability of 
© Jaser parameters, alignment of optics and 
> high-reffectivicy of mirror systems 


employéd.:The availability of ultra high 


: quality mirrors, with loss factors of tess than 


100 parts per million also allows the 
intensity of the laser beam required to be 
reduced to commonly available power levels 


: between 10W and 100 


Mode Claaner | 


The sensitivity of the interferometer 


Mode Cleaner 


Power 
Fecycting 


Mode Cleaner 2? 


Sianal 
Recycling 


Figure 5, Proposed desten of optics layout far the GEO 600 detector 


{Courtesy GEO60D Project) 
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> System can be increased significantly if light 


is made to undergo many numerous 
traverses within the optical arms of each 


: axis. Inthe French-trelian VIRGO detector 


system, a set of 3km arms is equivalent to 2 


: single pass 220km arm detector. 


|" The GEOG00 Project 


The GEQ600 project is a collaborative 


project for a 600 metre Jeneth Michelson 
interferomerer detector which is being built 
near Hanover in Germany: The key 
Narticipanss.include groups from Glasgow, 
Cardiff and Hanover. 

The Physics Deparment at Glasgow: 
Universiry has played a leading roje in the 
UK in developing experimental gravitational 


: wave detectors. As described, early 
: developments were underzaken using bar 
: detectors. Initial laser interferometer work 


had been undertaken using Fabry Peror 


> cavities with 10 metre arm lengths with a 


detector sensitivity of 1.5.x 10% m. Photo I 


: Shows the current 10 metre interferometer 
: system at Glasgow configured with more 


advanced optical systems. 

Figure 5 indicates the planned optics forthe 
GEO600 derector, The laser system and 
mode cleaner results in an ultra stable laser 


: wich ‘pure’ frequency components. The 


interferometer splits light into nwo main 
parhs and detects any relative change of 
dimension in the.intérferometer arms. 


? While sheer physical size of the detector 


arms is one of the challenges of such 
experiments, most effart is being directed 
towards the optical resonator technology — 
with advantage being taken of the state of 
the art devclopments in high efficiency 
mirrors and ultra stable laser technology. In 
the UK, industrial links have been formed 
with GEC-Marconi and Omnitec in the 


development and manufacture of high 
2 quality mirror systems, One of the spin offs 
: ofhigh efficiency mirror technology relates 


16 the development of laser gyroscapes. 
One of the key aspects of such detector 
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Figure 6, Planned GEO606 suspansion system for minimisation of vibrational nalse. 


(Courtesy GEQ6O0 Project) 


systems is the requirement for very high 
quality clean room conditions-within the 
detector systems. 

A key design element: of the GEOGOD 
systemt is the suspension system far the 
optical components. It is essential that 
mirror elements etc are a free from any 
ground borne vibration as possible in order 
to optimise the sensitivicy of che overall 
system. Figure 6 indicates the elaborate 
planned suspension system for minimisation 
of such vibrational naise. 

The timetable for GEO600 is outlined in 
table 1 


Timescale 


end of 1995 (cons) 
‘mid 1997 (dane) 
end of1897° 
end of 1997 - 

end cf 1897 
Spring 1998 

mit 1998. 

mid 1999 

spring 2000 

‘2000 onwards, 


. Process 


Cenvyel cluster and vacuum 
tode Cleaner ard opucs 
‘stacks and mitpension 
10 W kaser 
GOOm cavity : 
Lichelson intedemmeter 
.Gual recycling - 
. First siznat 7 


Table 1, Timescale of Geo 600 project. 








:-LIGO 


In the USA, LIGO (Laser Interferonmezer 
Graviradionai- Wave Observatory) isan 
ambitious project for detecting gravitational 
Waves. Two separate detectors with 4km 
interferometer arms are being constructed 
at Livingston, Lousiana and Hanford, 


; Washington — nearly 2000 miles apart. 


The final LIGO sites were selected from a 
proposal of 19 sites in 17 states. Key factors 
included the location in seismically and 
acoustically quiet areas but sili within 
convenient distance for residenc-and 


: visiting staff. 


it is anticipated that the main facilities 
will he constructed By 1998 and with initial 
operation of the detectors from 2000 
onwards. 


LISA 


2 The Laser Interferometer Space Antenna 


(LISA) mission is currently being evaluated 


by the European Space Agency to seek to 


measure low frequency gravitational waves 
in the spectrum 0.1 Hz ro 0.0001 Hz. The 
observation of such signals is not possible 


on the surface of the earth due io the 
background of local gravitational noise. 

The LISA mission is part of a Horizon 
2000 ESA proposal and as such is still a fong 
way of for actual implementation. The 
Earliest the mission could possibly be 
implemented is probably 2008, Alchough 
there appears no official NASA — ESA 
partnership for a joine mission, there is a 


: close degree of co-operation between teams 
: at NASA and ESA over the basic. concepts of 


sahdderrarde 


dedeebdeboans 


Cinders 
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the mission, A possible recent option has 
been to utilise only three spacecraft instead 
of the initially anticipated six craft. 

The actual orbit of the series of satellites is 
itself quire complex to describe but is 
outlined in figure 7. The satellites are 
essentially in a sun centred orbit tagging 
along some nventy degrees behind the €arth 
— approximately ac a distance of some 32 
milion miles. This ensures that the satetlites 
are 2 sufficient distance away from base line 
gravity disturbances from the earth. The 
plane that the satellites occupy is at same 60 
degrees 10 the plane occupied by the earth. 
The satellites themseives rotate in a circular 
orbit around a notional central point. The 
length of each interferometer arm is 2 
staggering 5 million km. 

In Gurrenr ESA proposals it is planned to 
launch all spacecraft using a single Aniane 5 
rocket. More derailed analysis of payload 
structures, however, is being undertaken in 


: order to achieve this launch requirement. 
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The basic payload of Ariane 5 into 
Geostavionary Transit Ocbit is 6800 kg. 
Allowing for 900 kg of a SPELTRA structural 
unit, this allows 5900 ke for three Composite 


: structures each of which will contain no 


satellites. Alowing a 900 kg [aunch mass 
margin, this further reduces the total mass 
of the spacecraft 10 5000 kg. 

The technical development of LISA will 
depend closely on advances with the 
technology of the earth based detectors 


such as GEO600, VIRGO and LIGO. Alreach; 


for example, groups involved in the GEO600 
mission aré also actively engaged in 


i considering specifications for LISA 


detectors, Initial analvsis.of the mission 
requirements and costs indicate that it 


: would be too expensive to proceed with at 


present but it could have a chance of being 
pursued as a 7 the Comerstone mission. 

The anticipated threshold sensitivity of 
the LISA detector system is indicated in 


: Figure 8, It is anticipated that such a system 
: should be able to detect a wide range of low 


frequency gravitational waves. 

The present emphasis fs on incorporating 
state of the art technology in the design 
specification of LISA in order to introduce 
greater performance of the satellites and 
ensure that casts fall to within the budge of 
a Cornerstone Mission, One key question of 
the practicality of the mission relates to 
siabilisation of the proof masses in the. 
sateilités 10 a positional resolution of 16am, 
While computational models of such mirror: 
systems can be developed, it may be 
necessary to fly prototype modules in space 
to verify che arithmetic. 
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Figure 7..Planned orbit of LISA spacecraft. (Couresy ESA) 


Yi RGO > structure ufifises 3km length 
> interferometer arms. 


‘The main Jaser system is a Nd:YAG at 
1.0611 nm which is injection locked from a 
IW laser. The main laser beam will have a 
power of 257 


The YiRGO project is Europe’s most 
ambitious pravitational wave detection 
project. As a joint French Italian project. 
| which is being built near Pisa in Icaly, the 
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The VIRGO interferometer system is 
designed for high sensitivity. In seeking to 
detect gravitational waves there is the basic 
limitation of the frequency of events which 
may be able to be tletected. Supernova 
explosions are expected to raciiate 
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Figure &. Anticipated threshold sensithity of the LISA detector system. (Courtesy ESA} 
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gravitational waves but if the rate of 
occurrence is low, chen only a few events 
per century may be detected. The VIRGO 
system is designed to have sufficient 
sensitivity 10 detect events originating as far 
away as the Virgo cluster which contains 
about 300 large galaxies. The base line 
sensitiviry of the VIRGO system is indicated 
in Figure 9. 


TAMA300 


The Japanese experiment in gravitational 
wave detection is called TAMA300 and is a 
300 metre interferometer system locared 
on the Mitaka campus of the. National. 
Astronomical Observatory — located in che ° 
Tama areca of Tokyo. It is anticipated that 
this system will become operational 
around 2000, The nest development could 
be the construction of a 3km 
interferometer. 


Co-incidence Systems 


It is quite possible for spurious resulis in 
one detector to be genérated due to 
random vibrational events. It trakes:two 
detectors 10 determine co-incidence effects 
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Figure 9. Predicted sensitivity characteristics of the VIRGO detector. 
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and three detectors to detennine 
directionality of incoming signal. Thus in 
the USA the LIGO system has two separate 


interferometer units some 2000 miles apart 


to derermine basic co-incident evens, 
The propagation delay of graviny waves 


over the distance of 2000 miles is around 


lims, With modern atomic clocks able’ 
to be svachronised over time resqlutions 
of t part in 10-25, there is adequare 
technology available to achieve a high 
decree of time resolution. 

While a series of national and international 
projécts are nearing completion, there is the 
basic understanding thar thé quality of 
observations will be significantly improved 
by co-ordinating observations. 

Systems like VIRGO can have the system 
sensitivity optimised fora given anticipated 
frequency of signal. This is essentially 
undertaken by altering the mode of optical 
resonance of the detector system. In this 
way the detector can be made to hunt-for a 
specific class of gravity wave event. 

Where several detectors are operational 
and functioning to verify events by 
synchronised observing, the diverse 
systems will require to Optimise their 
S€nsitivily to a COMMON area. 
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Summary 


Some 80 years after Einstein first 
announced his General Relativity Theory, 
saeniists are on the verge of detecting 
gravitational waves as caused by massive 
disturbances of mass in some distant 
corner of the Universe. This wiil in turn 
provide invaluable insight into many 
aspects of cosmology which have been 
previously the subject of speculation. It 
may also provide that certain insight chat 
could lead cowards completing a unified 
theory of everything, | 


Further Reading 

K:S Thome, in 300 Years of Gravilation 
Ediléd hy S.W. Hawking and W.israe}, 
Cambridge University Press, 1987 


Further Reading 
GEN&00 Home page 


hitp:/Avww,fe0600,uni-hannover.de/ 
(with links lo other experiments} 
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In the December issue of Electronics & Beyond, the general 
circuit aspects for the PLC were discussed. This month 
Kevin Kirk studies the system in a little more detail. 


o start Of we'll just have a 
Poe lour of the mankwure 

to cover any little queries 
that may stiil be hanging 
arouncL The inputs, via the 
Optos, are fairly straightforward. 
All vou need to do is to select a 
resistor value so that you limit 
the current to around 10-20mA. 
To do this you assume that the 
LED craps around 2 Volts. So if 
you are driving it with, say, 12 
valts then you calculate the. 
resistor value as 12-2/,02= 500 
ohms (let's call it 360 ahms for 
cash — or the nearest £ value}. 
Fust ensure that you connect it 
with the anade to the +ve 
supply. The outputs, also via ihe 
optos, are also fairly easy. Note 
that we are driving them 
directly from the output of the 
AVR, This is one of the neat 
features of the device, it can 
drive LEDs directly. This really 
does simplify this wpe of circuit 
as we don't need any criver 
transistors. One ather minar 
pains 10 note if you are using a 
monolithic 5 volt regulator and 
that is be sure (6 pul a capacitor 
(470nF polyester, 1uF Tantalum 
or. 10uF Aluminium Electrolytic) 
close to the regulator benveen 
the +5 volt output and ground 
as, Withour it, the reguiator 
tends to burs: inro oscillation. 
Which cin swing the ournut cai 
up and down by as much as 2 
vals p-p which can make life 
reafly exciting for both rhe AVR 

¥ 


aig 


Figure 1. Integrator. 





and the serial programmer. 
Analogue to Digital 
conversian was mentioned in 
the December article, with 2 
cryptic circuit diagram. we'll 
now expanil upon it as itcan be 
2 very useful addition #0 the 
project. It can be achicved ina 
number of ways. The first is to 
use a simple Resistor and 
Capacitor combination (see 


BCZI2L 


Figure 2. 
Constant current supply. 





ETP Febwary 1993 ELECTRONICS AND BEYOND 





Figure 4). This is the simplist in 
hardware terms but is quire 
complex sofiware-vise as you 
have to createa lookup table to 
deal with the fact that the 


: capaciior has an exponential 


charge curve. However, by 
adding a simple hit of hardware 
we can make this charge slope. 
Nnio z more managable straight 
line slope. The bit of hardsare 
in question Is 4 COns~anL Current 
generator. We could creare one 
with a Grout such as thai 
shown in Figure 2. This circuiz 
works by fonvard biasing the 


Figure 3. Linear Integrator. 


Sidversase 


oP Pen dd eeardiee 


seers lildiers 


. 
vadiderers 


areeiteterun 


SAOPEEEA OP ra mOO EE deb eed t EEE ereee 


PeTTIET Ti Tie iT et 


stead bad 


apa 


TTTTITIIILI Tt 


areeeaddiders 


Seb ideeetidive 


transisior on }v a set amount 
using the wo diodes. The onhser- 
method is 10 create ourselves 4 
Nice linear integrator by using 
the capacitor as part of the 
feedback circuit on an opamp 
(Figure 3). in fact thar’s what 
we'll use because it makes the 
edleulations easier. 

The actual method we are 
going 16 use is the single slope 
A/D. The operation is fairly easy, 
all you do is start 2 capacitor 
charping and compare the 
voltage on the capacitor with 
ihe unknown inpui voltage 
using a comparstor. Which, 
conveniently, we happen to 
have in the AVR. Meanwhile we 
mun 2 counter which is stopped, 
anc! read, as soon as the charge 
value exceeds the unknown 
voltage input value. The value 
in the counter is now analogous 
to the input voltage value. So if 
the inpur valtage is low then it 
wan't take many counts. until 
the capacitor charge exceeds it. 
on the other hand if ie is high 
then it will take longer, hence 
more count values. We'll allow 
for worst case (high input 
voliage of up to 2.55 volts) in 
our calcutations. 

So much for theary. So how 
do we do this practically? The 
hardware is fairly simple. It just 
needs the integratar rying onto 
the comparalor port and a 
spare bit, which is used for 
chareing‘discharging. Note that 
this method is not the quickest 
in the world as it will take the 
same amount of time io charge 
as it does to discharge the. 
capacitor so it ts effectively half 
the speed it could be. We could 
get round thas by adding a bit 
of crude brute force (hopefully 
leaving out thé ienorence} and 
provide a simpie switch across 
the capaciror to short it que 
(see Figure 4), This effectively 
turns the integrator into a 
buffer and will hold the 
cipacitor at 0 volts when iz is 
not performing a conversion. 
Its not going to win any prizes 
for etegance but it works! A 
word of caution, choose a value 
of resistor that limits the 
maximum discharge cument io 





sity within P.. of the transistor 
(which should bea low leakage 
pe —a BC212 was used in the 
protornpe). The rule of thumb 
is the bigger the capacitor the 
bieger the resistor — big here 
means a few ohms, incidentally 
2] ohm was used in the 
protorype which provided a izs 
discharge time, this is excelienz. 
We can set up a comparator 
intérupt to provide background 
checking then the 
microcontroller can be 
beavering away looking after 
the general [/O while this is - 
going on. The cycle starts with 
the capacitor discharged which 
means that PD6 is set 10 a 0. 
PD6G is then set toa } and the 
capaclior starts charging at 2 
linear rate. As soon as the trip 
threshold has been reached (ic 
when the voltage on the 
integrator output > the 
unknown input voltage) a 
comparator interupt is 
generated which can be used to 
reac the counter. PD6 is then 
set to a0 awain and, aftera 
suitable time to alleny the. 
capacitor io discharge, the cycle 
is ccady to start again. The 
charge rate is devermined hy 
the values of C and R and 
should be selected depending 
on the resolution of the A/D, IF 
you want an 8 bit AD then, in 
theory, vou only need to use 
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thar in our calculations. The 
best way of doing this is to use 
a divide by 8 prescaler on the 
counter and to change the CR 
lime constant tO az feasr 250s. 
Now we effectively allow Hus 
per bit of resolution, which 
incidenially tends to put a 
practic upper limit oF around 
10 bits on this wpe of 
convertor, in this application, 
given the leakage on yxolyester 
capacitors. To ensure that we 
don’t cun out of headroom on 
the op-amp (which only has-a 5 
volt supply and which can’t puli 
right up to the mil) and ta keep 
the maths easier we wilt lintic 
the input to 2 Full Scale of 2.55 
volts which viekis a resolution 
of 10mV per bit (now isn’t that 
a nice round figure!), We can 
achieve this by doubling the CR 
lime constant. Which provides a 
final figure of 500s. This limits 
us 10.4 Conversion rate of geiting 
on for 2,000 conversions per 
second for an 8 bit value, which 
sounds poor but is nor the end 
of the world as most process 
vatiables (such as remperature, 
pressure etc.) don’t rend to 
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change very fast anyway. 
Note that we can also put a 
fairly heavy filter on the valtage 


japut which will provide gaod 


series mode rejection so noise 
spikes etc. will not bea 
problem. A iF capacitor ‘across 
the 5V1 zener should clo the 
wick, Finally try to choose an 
op-2mp with a low input bias 
current and the whiny to be 
able.to work down to 0 valis on 
the autput on 2 single rail 
supply. An LM358 was used in 
the prowtype and worked quite 
happily, you could use the other 
Of-amp far amplifying the input 
voltage. If you find that rhe op- 
amp you have chosen doesn't 
pull low enough dhen use 2 split 
rail supply and put a 100K 
resistor between the ourpui of 
the op-amp and the comparator 
input which will provide 
protection against injecting 
negative voltages into the AVR. 
You should also put a smalt diode 
(a 1N4148 will do) with the 
cathode connected to the ouzptir 
ofthe opamp and the anoce 
connected to ground, this will 
also servé 45 2 voltage clamp 
aid will assist in recovery time 


if the output were to go negative. 


So that’s the hardwure 
done, so tet's have a play with 
the sofeware. 


The Software 


What we could ceally do with 
designing is same sort of 
template so the system can be 
customised to fit its particular 
applicadion very easily Now we 
have, by putiing the.A/D in, 
added another level of 
complexity co the system as we 
now have ro add the comparator 
imerrupt and a counter interupt 
@vhich will be used to detennine 
whether the input volrage is (oo 
high). What this means in 
practise is that we'll just have io 


;Programmeble Logic Snexolasy 


;Versicn xx%.x 


1 ;Authored | by ™:: ‘ Yourmame: 
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jump over the interupt vector at 
the stam. A practical template 
would be as in listing 1. 

You may have noticed one of 
the nice features of the AVR is 
the orthogonal instruction ser 
Which means that all instructions 
occuny the same code space 
inespective of their function. 
This allows us to substiuute a 
jump with a nop, which is neat 
for calculating intercupt vector 
addresses, which Is what it has 
been used for here, 

Ok so that gives us a 
framwork so let's fill it in. We'll 
stail wiih the inierrupt handlers 
as they will remain the same. 
irrespective of what goes into 
the main loop. Couni is 
designed to provide over- 
voltage indication. The icle is 
thac if che integrator reaches 
fist Over 2.55 Volts without the 
comparator tripping thea we 
must be in an overvoltage 
situation. All we need to do is 
to seta flag anc! the main 
program can pick that up 
during its regular trawl loop and 
you can decicle un a course of 
action Lo take. The AVR 
provities us with 2 really nifty 
uncommitted flag that can be 
easily written to, called the T 
flag. which is bit 6 of the starus 
register. So all we ncexl.to do is 
1a set this Hise and retum. You 
use the bser inscruction to do 
this. The only other instruction 
you need is ta reset the 
integrator back toa 0 to 
discharge the capacitor ready 
ior the next A/D. So the full 
routine is shown in Listing 2. 

Righr! Thar was easy. Note the 
fact thai we are clearing the 
interrupts using the etoahal 
imiermupt disable on bit 7 of the 
Status repister. We'll cover this 
in more derail later on. We are 
doing this to ensure that we 
dan't tige@er an inzerupt 
accidentally when we set up the 
A’D subsequenth: 


;JumD Over “Interrupts to Srart. 

7Place marker for unused External ‘Interrupt: 
:Jump to counter interrupt routine 

7unp to eee arom interrupt | ‘routine 


the coumter in 8 bit (ne 
prescaler) moce so the timing 
would be equivalent to the ime 
it takes the counter to count to 
full-scale (which is > Volts in this 
case). So using an 8MHz clock 
we are looking ata theoretical 
conversion time of 32s (1 told 
you the maths would be easy 
with an 8MHz clock!), The 
problem is the comparator 
propagation delay is given as 
750ns (worst case) which 

means that ic can take up to ‘COMPSr: ; comparator tnterzunt Seedier: oes here 
750ns ta respond to each : Ea ; 
incremental input voltage 3 
change. So we have io allow far 
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main coaG= goes here, 


=D go ;loop Ee: begining -— @iways put. at the end 


adépradandhs 


AD ‘stave: :A/D start up routine goes here — see text 
ret ;return from subroutine 
5 ee ee aes wt ets ee tt ett tet teks eeseee ces teiss terete 
i COUTEE: ; counter interrupt handler: goes ‘here 
-reei jalways ‘terminate with = return Fram. a a in sstruction 
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Listing 1. 
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So on to the comparator 
interrupt hanciler. First of all we 
should stop the counter and 
réacl its valué which, as you 
recall, is che A/D output value in 
mY x 10. So to stop the clock 
we need to clear the timer 
control register which is 
regarded as 1/0 by the AVR. So 
we'll seed a scratchpad register, 
let’s say R15, with 00h and rhen 
move this oui to the register. 
We can now read the value from 
the counter into RE5 (waste noi 
— want noi!). Also in this 
routine we wast to ler the rest 
of the system know thar we've 
had a valid convecsion so we 
Start by resetting the T flag 
using belr 6. So the final code is 
shown in listing 3. 

You will see thar we've 
sneaked 2 sub-routine in just 
after the main loop: This is 
purely to set up the Analogue 
10 Digital canvertor. Once it is 
called it sets up the intecrupis. 
the comparator, che counters, 
the prescaler and the integrator. 
lf you don't want to use the A‘/D 
then don’t call it! Well go 
through it step by step. 

First of all che interrupts. For 
such a baby processor the AVR 
is rich in interrupts. There are 
two mechanisms for enabling 
interrupts. The first.is a-global! 
interrupt enable bit (bit 7 in the 
Status Register} which can be 
used] to swatch off all interrupts 
(say in a sottware loop) so we 
need to set that before the 
interrupis vill do anvthing. To 
to this we'll use bset 7, we'll 
aus this at the end so we don't 
EL any Spurious interrupts 
while we're setting things up. 
Next we have to'set up the two 
interrupts and the assaciated 
hardware corurol bits. The first 
is the comparator where there 
are three things we need 10 set. 
up. The first is to set up the 
pins that are associated with the 
compamtor as comparator 
rather than logic inputs. Next 
we need to enable the interrupt 
and finally we need to set the 
COMpPAaNtor up tO interupr on a 
rising edge (ie as the integrator 
inout on the + terminal passes 
the unknown input on the — 
verminal}. Forrunately this is ail 
in one control register on bits 7 
(enable = 0), bit 3 Gneerrupi 
enable = 1) and hits 1 and 0 
(rising edge selection = 1} 1). 
This yields 00001011 in binary 
which translates into SOB in hes 
so we'll use r14 as our wransfer 
register as the control revister 
(ACSR) lives in YO space. So 
we'll need fo use an out 
INStUCcTION. 

The counter setup uses BVO 
resisters. The firstis the 
prescaler which we aerced 
should be set to 5 so we'll 
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need to put D I 0 into bits 2, 1 
and 0 respectively of the 
counter control register 
(7CCRQO). This translates into 
$02 and we'll use ri4 as our 
transfer register. Finally the 
interrupt needs to be set which 
mewns seuing bit 1 in the 
counter intercunt oiask register 
(TIMSK). Again use rl4. So the 
final cade is shown in Listing 4. 
That was fun! The A/D will, 
when this routine is called, 
periorm a single conversion in 
the background and will store 
the result in 15, with the i fiag 
reser to a O if the conversion 
didn't overflow (in other words 
the conversion was valid). 
if the counter overflowed then 
the t flag is set and the last. 
valid conversion value will be 


pseE 6 . 
Portd, 6 


etd bPrEEER i ehedeeons 


ssecr i bg 
;reset comparator 


CPP SRR LE REE E EEE REE ESSERE EES ESS LEE REE SES BSS ERE ES EES Sreerreseithreess 


lefl in c135. 

Now far dite main routine, 
This is where vou pur in your 
input, as it is yOu who will 
decide what the function is. 
First we have to doa little bit of 
housekeeping by setting up the 
ports. The ports are true tristare 
which means that you must 
instruct the processor 25 ta 
whetheryou want them to be 
inputs or outputs. The design 
ealls for all of port b to he 
inputs unc ail of port d to be 
outputs so this is quite painless, 
There are two tristate control 
registers called, logically 
enough, data direction 
registers. lia bit is set (ie a 1) 
then that-cormesponding port 
bit is set 10 an Output. 
canversely resetuing (clearing) a 


Lag Listing 2. 


clear giobal:. interrupt: 


ri5 
tecr0,3ris 


compar: 


register 


ris, tento 


Porkd, 6. 
7 


114,S6b 
ACSR,; : Bie 
rl4, S562 
PCCRO, Lt 
rid‘, $02 
TASK: rt4 
_portd, 6 


fer register 
& DDRD,ri4 


riS ‘to 06 
. timer control 


;read value from counter 
:zeset comarateor 


75ec 


;5et 
rset 
:ser 


f@isabte all. inrermusts 


Listing 3. 


Up compbaracor 

up presceier for /8 
bit 1 only 

UD counter interriic 


;enable integrator 
penable ‘global - interrupts 
-yetur. from sub-roctine 


Listing 4. 





vid as a temporary. 


un .part B dara direction 


75etS:a@ bit in an 


;Clears a“*npit in an 


0) | 
‘ Lf obitr in 


;Skip if: ‘bit ETS 1/0 | 


dt ‘is 0) 


loop: | sbic ‘pinb, 1 L 
anout) ‘and skip 4f valid 
‘¥imp Tosco 
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Listing. 5. 


‘F/O regisrer ‘{ie-makes it 


1/0 register (ic makes 


Listing 6. 
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retse:! 


Listing 7. 
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bit will set the port bit ta read. 
So the first four instmrctions in 
the main loop are shown in 
Listing 3. 


Writing your own 
code 

This project was chosen 
hecause it provides2 very 
ficxible tool on which you can 
pracise vour code writing skills 


and which provides an 


extremely useful tool at the end 
of it, As previausly stared the 
AVR is a wonderiul device to 
fearn on as you #et at least 
1,000 re-programnting lives to 
perfect your code an. The 
devices are also low cast. 
Where else can you get thar 
TAUCK fun, and learn a new shill. 
for just over.a fiver? 


AS you can imagine the AVR is_ 


extremely. good at dipital 
manipulation so you have 2 
plethora of instructions 
availabl: for you t provice 
exactly che contral functions 
you require. If, however, you 
are a beginner [ would suggest 
rou stick primarily to bit 
manipulation as this onty 
involves having to learn 4 
instructions, Thesé are shown 
in Listing 6. 

-A skip instructions tests a bit 
and skips over the next 
instruction if the condition is 
met, So, for exanple, if you 
wanted (oO test Lo see if a hurron 
has been pressed on an input 
(say an bir 1 on port b- 0 = 
pressed) and loop untit it has 
been then use Listing 7. 

Note that the sbic instruction 
reads the pin rather chan the 
port. The architecture of ihe 
device allows the user to read 
the pin itself or the associated 
port latch. This means that you 
can read the pin for wee inputs 
and the contents of the port 
latch if you want 20 read and 
modify what you've written 
before, Believe me this saves a 
whole lot of griefon sone 
designs. So when you read-in, 
use: che pin designation as 
shown above and to write-ouL 
Outport in Listing 8. 

‘Ity “tiling some code to 
iouele a few bits around. Just to 
gei you starved here's 2 lite bit 
of code that creates 2 movine 
light display on bits 0 to 3 on 
port d. if you use the wiac 
drivers you can make disco 
lights etc. H you use the 
transistor opie you can cirive 2 
senes Gi LEDs for christnias 
lights etc. Shown in Listing 9. 

If vou want ¢O send the lights 
the other way then first set the 
CUry using sec put us 
inmmeadiately after the Ip1: tdi 
113,$1e instruction and before 
ihe next. Then substituie the 


fo: tat 
transfer 
out 
register 
els 
out 


rid,$fft 
register 
DDRD, rid 


rid 
DDRE, 3 ri4 


puse ‘rl4é4 @S a temporary 


hs 


port DBD data: direction 


@G@irection 


TOD” gia 
sbrce sreq, 
‘bres Ipt 
rimp 1lo2 
inscead of: 
tsl. riz penirt lights to the lett 


listing 10. 


register 
iple ia 


shroq ©r13,4 stest.to see ii bit 4 is 
reset (an€é.of sequence detection} 

-ximp In2 ;if net end of seécvuence then. 
carry on 

ramp ipi 
ning 


ri3,Sie aye] Jagnt {bitr 


— 


0) on, athers off 
ip2: out. 
Idi 
Lights go 
1ai 
1di 


it out Fo the port- 
this smailer to make 


portd,zris ; 


;#ise reset back to che begin-— 


ti: ;timing loop starts 


SPELT GGG hare bb EdeiebsterFlleteradsbideldrateds rFibasaras 


leop: epi 15,519 ;tEhis velue is the set- 
BOint in degrees — $93 = 25 dec 
‘brsh op_off ;Same or:'egual so turn 
output off routine 
cbi portd,o 
rjmm loss 
‘Op_off: sbi 
rjmp loop 


dec 


bre & 

dec 

brne t ;timing loop ends 

isi, ;shzit itqa@nts to the left 

skre jtest to see if bit 4 is 
reset. {end of sequence derectian) 

rjmp ln2 7iz=, oot end of ‘sequence then 
earry on 

rjmo int 


rput OULpEE on 
ido it again 
porcd, 0 ;turm output oft 


:Go it: again Listing 11. 





version as they give an output 
in Keivin!). The code for this 
(assuming por d bit.0 is E 
connected to a heater) is shown : 
in Listing 11. 

I hope that this proves how 
easy it is 10 Work with the AVR.. 
Remember if you need to really 
Bet to grips from an earlier 
Stage or you need more in- 
deprh tuition then Maptin has 2 
training svstem avalable called 
the AVR Explorer (Order code 
NR41U at just under £99). 
There is also 2 development 


system Which includes 
eventhing you need to get 
started, iricluding software and 
programming hankware 
(Order code NR2OW at £65). 

Finally here are a couple of 
web addresses you may find 
uschal: 

wew.atmel.com for 
daiasheeis, info on latest 
versions of the device 

wae. kanda-systems.com for 
development tools, backs, C 
Compilers ete. 

Happy programming. 


selse reset back to the | begin- 
‘Listing 8. 
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vilue with a setpoint and 
switching on and off a port, say, 
depending on thé value. For 
example if you wanted a simple 
temperatire control you could 
use one of those wondertul 
monlithic temperature probes 
that prxluce-a 1OmV/deerce 
output (don’t use the absolute 


code us shown in Listing 10. 
you could use a switch on : 
ane ol the inputs ta decide ; 
which way the lights move. Note : 
the software timing loop which =: 
just makes the processor count 
as a way of slowing it down. 
Finally vou can use the A/D 
values by simply comparing the 
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Design & Development by Neil Johnson 


The Interface Bus (“IBUS” for short) is a simple, 
slow parallel 8 bit expansion bus for the IBM PC 
and compatibles. It was introduced and described 
in the November ’97 edition of Electronics and 
Beyond, as the IBUS Printer Port Adaptor, providing | 
an interface between the PC and the IBUS. 


his month's project is the 

first in a Family of 

eaxpanston moxlutes: It has 
8 TfL-compartible inputs and 8 
TTL-compatible auputs, which 
can be-used fora wide ninge af 
simple interfacing applications. 
A icw examples are provided 
Inter on. 


Guided Tour 


The digital input/output 
mexlile is a simple design, 
consisting of four sections: 
IBUS interface, ouiput register, 
input resister ancl power 
supph;: In keeping with the 
IBUS philosaphy of KISS (Keep 
It Smal] and Simple) each 
section is implemented! with 
only one integrated circuit and 
the minimum number of give 
components {resistors, 
Capacitors Etc). 

The Full circuit diagram is 
shown in Figure 1, Staring at 
the tep Ich hand corner is the 
IBUS interface, consisting of the 
address decoder and enable 
gates, The IBUS address (A0-A47) 
is compared with che board 
address, selected by SW1 ani! 
RPI, by che 8 bic magnirude 
comparator I1C1. if both bit 
patterns match chen pin 19 is 
pulled low, The enable gates, 
1C3a-c, controt the reac and 
wrote signals from the IBUS, 


: With IC] pin 19 low both 
: control signals can operate their. : 


> unused inputs of IC3 are tied ro 
: the output of IC3¢c. 


respective LO registers. The 


The output register consists 
of octal transparent fatch, iC5. 


: When pin llisheld high by 
* both the output ofthe address = * 
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8 bit Input/Output module. 





decoder and the write strahe. 
WR, being low, the latch copies 
the contents of the IBUS data 


bus (D0-D7) to izs outputs and, 


via JP2, to the outside world, 


Then, when the WR strobe 


Fecurns to its high state, the 
latch is dosed, storing the & bits 
in ICS. 


The input register, (C2, is an 


> octal bus uansceiver configured 
: for one direction anly. The 

: eight data inputs to the 

> imainsceiver, from connector JP3, 


: ure pulled high by RP2 


2, NOf. 


: only does this ensure al unused 
: inpits are force! into.a known 
: high state, but alse simplifies 


> interfacing by requiring only the 
— addition of a switch benveca an 
inpint and ground to complete 

_ the input circuit. 

Normally the output pins of 
ihe wransceiver are in a high 
impedance third state (4 tr 
State outpun. Only when pin 19 
is pulled low, by the gated input 


= of the read strobe, RD, also 


Beal low, will che logic levels of 


: thé eight inputs be fed onto the 
: IBUS data bus. 
ececeecvoseeseenenseceseeeeoeeneesoeece: 
: the power supph. The input 

> voltage, of preater than 9 vols, 
? passes (through reverse 
protection diode D1. This one 

: component may only cost a few 
i pence, but it can save many 

: embarrassing momenis, like 

: stopping C7 eqploding in your 

? face, and IC4 poing up in smoke. 


The final part of the circuit is 


The supply voltage is then 
smoothed by C3 and C7 before 


being reduced to a regulated 


+5 volis by [C4, a member of 


: the cheap and cheerful Fax 


family of voltage regulators. 
‘Second protection diode D2 
prevents any reverse volmecs 
from damaging 1C4, while R1 
and LED1 provide indication of 


? power. the remaining capacitors, 
: Cl, 2,4, 5 and 4, provide local 
? supply rail decoupling. 


Construction Site 


: Assembly of this module is véry 
: seratehtforward, with all 

: components mounting directly 

= On the circuit hoard. See Figure 2. 


Begin with the 9 wire links, 


: resistor R1, the nvo diodes, the 
: ceramic capacitors and the wvo 
: resistor packs, RP]. and RP2. if 

>: PCB ping are to be used for the 


power conneciions these should 
also be inserted ar this time. 

The next companents to fit 
are the integrated circuits. If IC 
sockets are to be used they 
should be inserted now, 


? together with SW and the 

: voltage regulator, IC4, Insert all 
: remaining component, leaving 
¢ LED] and G7 io last. 


Hf yau have chosen to build 


: the accompanying terminal 

: pod, shown on che right of 

: Bigure 2, insert the expansion 

: connector first, followed -by che 


PCB mounting terminal biocks. 








Figure L Cireutt diagram of BUS 
8 bit digital Input/Output Module. 
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DIGITAL INPUT PORT 


Figure 2. PEB component positioning. 


Testing, Testing 


The first test Of your assembled 
boar is to give it a thorough 
visual inspection with your 
eyeball. Cheek for the correct 
onentation of the polarized 
companents, in particular C2 
which is upside down. Aiso. 
check rhat C7 is the correct 
wav round — if you are- wrong 2 
loud bang and yellow confetti 


will point your error OutCO VOU. 


Aiso check for, and remove, 
solder bridges berween the 
closely spaced pins on the 
ICs and the connectors JPi. {P2 
and IPS. 


Figure 4. Example [nput circuits. 
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Figure 3. 


Windows 
demonstration 
program. 
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The nest test is to power ug 
the board. Use.a bench power 
supply, or one of those small 
black multi-voltage. mains 
adaptors, and slowiy mise the 
input voltage from, say, 2 volts 
to ahout 9 volts. Using a 
multimeter check the output of 
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SOetiddabad 


*beeerdiaeeed 
' 


the voltage regulator, [C4 pin 3, 
rises up to, but docs not 
exceed. > volts. 

‘fhe final test requires the 


TTTT EPI ITTT 


ebdede 


adhd ee heehee el Pega 


BEGEdwers 


borace 


ce REEdOtbaed bp etad 


board io be connected toa PC 


Via @ Printer Port Acaptor (FPA), 
desenbed last month. This 
shout be done with a lengih of 


GND 


34 way IDC ribbon cable and 
matching connectors. The IDC 
connectors can be crimpeil 
onto the cable with careful use 
of 2 small bench vice. 

With the board connected to 
the PPA, the. PPA cannécted toa 
PC, bows boards powered up, 
and the PC running the IBUS 
soheware (available from the 
author ~ see Pares List) you are 
ready to send and receive data 
to and from the disital 
input/output interface boarth 

The IBUS address to which 
the board will respond is set by 
SW. With a swich closed in 
the ON position the 
corresponding address bit 
cormrespanes to a0”, and vice 
versa. The switches are 
numbered one higher than the 
corresponding address hit, so 
address bit AQ is ser Dy switch ], 
ddcress bit-Al by switch 2, and 
so on. So. for example, ifail of 
SW] was set to ON the board 
adress would be 00000000, or 
OO in hexadecimal. Likewise, if 
all of SW was set to OFF, the 
board address would be 
11111111, or FF hex, Once you 
have determined the address of 
your interface board this value 
can he entered into the address 
box, see Fiaure 3. 

‘fo read the input register 
press the “Read” button, to the 
lefi of the window. The data 
read from the-input register Is 
thes shown, in hex format, in 
the box helow the button. To 
write a value to the board either 
enter the hexadecimal yalue. in 
ihe box marked “hex", or click 
on thé individual bit markers 
ahove it. 





Using a multimeter, or logic 
probe, and a “bit of wire” 
(author's note: this is 2 very 
useful technical phrase that is 
worth remembering — it took 
the author five years and two 
decrecs co ger the “bitof wire” 
just right) you can check thaz ali 
eight outputs anc all cighe 
inpucs work correctly. For the 
inputs remember that they are 
pulled high, and that extemal 
switches puli them low when 
the circuit is complered. 


Cook Book 


Far those constructors itching to 
start interfaciny, off you go. For 
the rest of us, here are some 
example input and ourput 
ciecuits, ragether with a few ideas 
for possible applicadions, Piease 
nove that chey are preséntéxl as 
ideas only — they have not been 
teste by rhe author. 

The example input circuits 
ate shown in Figure 4. The first 
iwo need no explanation — a 
switch or push button to pull 
the input to ground, depending 
on whether the application 
requires + latching or 
momentary aciion. The switch 
contacts can be made from 
virtually anything. Traditional 
rogele switches and push 
buttons are readily available. 
However, with a little 
imagination, try making a set of 
contacts out of bits of wire, tin 
foil, tap water, in faci any 
reasonably conductive material. 

The next two input circuits, C 
and D, are again very similar. in 
both circuits che switching 
action is implemented with a 
NPN junction. In C the circuit is 


SAOPPEL Pb eeees 


epee 


Pedro barbabadt bhEdh bob edeoaines 


svlabedade 


SSER St Chad eh hd ed ehasae 


activated whea current flows 
into the baxe of the transistor, 
while in D the base musi be .- 
iHHuminated by the associared 
LED. A vanation on Dis to use a 
single Opto-iransistor, without 
the LED, which could be.used 
fo make a light detector, with 
applications ranging from 
posiiion sensor (sing a 
toothed wheel and lamp) to a 
simple. burglar alarm — the 
intruder turns on the lish: ane 
BEEP BEEP BEEP! 

The fifth inpur circuit, E, 
allows a variety of different 
Input Voltages {even mains) to 
be connected to an input 
simply by selecting a relay with 


re NN wD bh CA N 


IBUS EM ADAPTOR 
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Figure 6, POS track. 
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- 
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Figure 5, Example 
Output circuks, 





the correct coil voltage. Finally, 
Greuit F shows an alrernative io 
E, but anh suitable for DC 
vollages. The zener diode limits 
the maxinium input voltage to 
4.7 volts, while the resiscor 
Emits the input curent. The 
example valve given would be 
suitable for Input valiages up to 
30 volts. For higher volrages 
increase the value of the 
resistor, keeping the zener 
current to below 100mA for a 
500mW zener diode. A typical 
zener current for this 
application should be about. 
10m. To calcuiate the value oF 
use resistor, and is rating, use 
the following equarions: 


seiebedeterese 


eitbeddiers 


Libéerad 


SPREE PPERSA PPA ASP EPEMS PSP ESAS EEEE Shee OP ERA LOR eA SPO EER eH eed oP ehEdEse heb ae 


*1OPOGRb 


RO PPPERH Pe PET Tee ee eteeed 


S++ E+ Etter 


betel epaderar 


Realue = Win -£7)/00i 

Rpower = {Vin —4.732 / Reealue 

The example outpui circuits 
are shown in Figure 5. 
The first one uses 4 law current 
LED connected directly to the 
output. This makes use of the 
poor current. sourcing of the 
FIL output stage, which can 
source about imv\, enough for 
the low current LED- 

The second circuit, B, places 
a buffer benveen the.TTL 
output and any further circuits. 
lf an open-colleciar buffer ws 
used, chen higher volage 
cHeuits could be driven; for 
example, CMOS circuits 
running at 15 volts. Circuit C 
effectively implemenis an 
open-collector circuit, complete 
with Ioad in this case. The 
iransisior should be seiected 
on the type af Ioad thar is being 
switched. For high power loads 
a Darlineton transistor is 
recommended. 

Finally, cireuic-D shows 2 
simple way of conzralling a 
mains-powered load..For sniall 
loads, up to a couple of 
hundred watts, the circuit 
shown will be sufficienc. 
However, for higher power. 
loads, up to thousands of watts, 
it would he beter to use a 
purpose-huilt Ingic-canimllect 
“opto-relay” module and an RC 
snubber oervark (an Randa 
in series) wired in paralte! to 
the triac. This would ensure 
carcect rucn-oll of the device. 
Likewise, a high current low 
valued inductor in series with 
the foaci would help to reduce 
RF interference from the 
sudden current surges likely 
during switching. 
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The above circuits should 
provide a staring poinge for 
your interfacing experiments. 
Below are a few ideas for some 
simple interfacing projects to 
get you started. 


Model Railways 

To modemize your model 
railway layout connect same 
smal, low current LEDs to the 
digital outputs, and connect 
reect-switch iain sensors to the: 
digital inputs. With a suitable 
prograni you can monitor 
where your trains are, and Set 
the colour fight signals 
accordingh: By careful 
placement of the trtin sensors 
yuu can dso derect when st train 
oes past a red light, and then 
suitably reprimand the driver 
for failing to nhey 2 stop signal! 


Logic Tester 


With che addition of a ZIF- 
(Zero insenion Force) socket 
and some patch leads a simole 
fogic chip tester can be 
implemented. Use the eight 
QUIPuLs 10 provide a sequence 
of test parerns, and use the 
eight inputs t monitar ihe 
outputs from the chip uncer 
teat. With a rest program 
running on your PC you will be 


able 1o-test suspect devices 
with 2 click of the mouse. 


Memory Games 


Use the ourpurs to dnve a set 
of lamps, via drive transistors, 
and connect a matching set of 
push switches to the inputs. 
Then prognim wae computer ta 
play a short sequence of 
flashing lights. The contestant 
then has ito hit che push 
switches in the same order as 
the lights. Ger it righ: and the 
nex. sequence is played, 2 bit 
faster or 2 bit longer. Make a 
mistake anct the contestant 
loases. If you've ever played 
the game “Simon” you will 
knaw exactiv how to play, and 


> win, this game, 


PIC COOKBOOK 
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Terminal Pod. 





With enough imagination, 


: anda dash of creativity: 


anything is possible! if your 
circuit pocs up in smake, at 
least you can be sure that the 
IBUS interface system has kepe 
your expensive PC safe behinc 
ts electrical barrier. As the 
sang goes “dust yourself dovn, 
brush yourself off ancf start all 


: over again...” 


Family Tree 


: This expansion module is the 


first ia senes of madtules to 


: be published over the coming 


months. Furure modules include: 


: @ ans chanel relay 


ourpiut module, 


@ an8 channel opie-isolared 
input module, 


@® an & bit analogue output 
modute, and 


@ an & bit analogue input 
module 


These modules are intended 
to form basic buikling blocks 
from which more complex: 
systems can be built. For 
ecuimple, an analogue ouput 
module and an ahaloeue input 
module coufcd be used to build a 
computercontirolled power 
supply: the analogue output to 
set the output voltage, and the 
amaiogue input to measure the 
load current for, perhaps, 
plotting on the computer screen. 

For more advanced projects 
itis probably worth building a 


? custom IBUS interface. The 


above orojects can be used to 


: guide.the designer in 


implementing the IBUS 
interface for his;her project. 
Keep warching! 
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PARTS LIST - EXPANSION MODULE || 


Resistors — ali £5% 0,25 watt unless stated 


Ri.  330R 
RPA, 2 
Capacitors. | 
C165 400 ceramic 


C7 TOOOuF, 25v radial efectrolytic 


Semiconductors — 

Ici 743688 

Ic2 74LS245 

[C3 #81502 

iC4 LMA7805 

C5 TaLS573 
D1,2 INSOOL 

LEDL omm red LED * 


Miscellaneous 


JP2, 3 


Swit 8 way DIP switch . ’ 
PCB, {C sockets (optional), tinned copper Wire for 9 inks, 
2 veropins for power connections. 
Parts List-—Termina!l Pod 

1 off 16 way JDC FYA PCB plug 
2 of 6 way PCB terminal blocks 


4k? B commoned resistors 


JPL. 34 way IDC RYA PCB plug 


G330R 
RA2SG 


RA4OD 
ATS2G 


KP490 
YFOLY 
YFO2C 
QL2BF 
AEISG 
QL7329 
WL27E 


FAAaX 

“46 way IBC RA. 
PCB plug FAdZV 
QY7OM 


FA4S2V 
KE54] 


PCE 


The softivare accompanying this project, supplied an a 37/:" 
disk, is available from the author at the address below. The 
disk costs £10. Postage Is £2.50 for the UK, £5 far 
everywhere else. Please send your order, with cheque or 
postal order payable to “Neil Johnson", ta: 


Neill Johnson, i8US Module, 2 Chapel Field, Dixter Road, 
NORTHIAM, East Sussex, TN312 6PQ, UK. 








Get into PIC Programming with 
Forest Electronic Developments! 


PIC Basic Controller Medules - fram £27.00 


PIC BASIC controllers offer a well featured BASIC language running in - 
real time directly on a PIC Microcontroller. The 16074 version has ak 
EEPROM with up to 2000 Hines of BASIC, 27 tines of programmabie HO, 
a Sevial interface and a 4MHz clock, A x A/Dinputs and a PWM output, 
3 timers and interrupt support in BASIC, and an interrupt driven sarial 
RS232 interfaca. 

16C47 madule kit 8k EEPROM £25.00 Prebulit £30.00 

16674 modtte kit 4MMHz £35.00 Prebuillt £42.00 

16074 module kit 20MHz £40.00 Prebullt £45.00 

Insiructions, development software and documentation on 3.5" disk are Included. 
PIC BASIC Compiler - available for the 16C74 £50.00 


PIC Programmers - kii £40.00, pre-built £50.00 
Original: Programs 16C5x, 16C55x, 164C6x, i6C7x, 16084. 
Serial: Programs 12C05xx, 16C55x, 16C6x, 16C7x, 16C/Fad¢, PIC 14000 
Both operate over a serial link to a PC. Jaciudes al] componants, PCB 
and programmed PIC, Windaws software pilus our Windows based 
development environment. Seriai programmer has a ZIF socket 

PIC Davelopment Enviranment and Simulater 

A Windows based PIC Simulator and Development Enviranment, up to 
50 times faster than MPSIM. £25 ince. P&P if bought with Pragrammer, 
otherwise £30.00 inc. P&P. 32bIt version available if required, 


Blank PiCs 16F 84-04 £5, 6C74/ Pi £24, 16C57-+44 OTP £5.00 
12C508-D4P £2.20, 120509-4P £2.70, PIC 14000 O4P £10.00 
Add £3.00 for Postage, Packing and Handing, él! ordars which are held in stock will 
be sent Gy retum, first dass post Payment by VisafAccess/Mastercard.or 
chequeJPO payabls tp - 


FE) Forest Electronic Developments 


(RJAbboit GH. Wamer) 
10 Hoimburst Avenue, Christchurch, Dorset, BH23 SPQ. 
Phoneffax: 01425-270181 
Visit our web site at hitp://ww.lakewood.win-uk.netfed.ntm 
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DISTANCE 
LEARNING COURSES in: 


Analogue and Digital Electronic 
Circuits, Fibres & Opto-Electronics 
Programmable Logic Controllers 
Mechanics and Mechanisms 
Mathematics 


Courses to suit Beginners 

and those wishing to update 

their knowledge and practical skills 
Courses are delivered 

as self-contained kits . 

No travelling or college attendance 
Learning is at your own pace 
Courses may have 

BTEC Certification and Tutoring 


For information contact: 

NCT Enterprises 

Barnfield Technology Centre 

Enterprise Way, Luton LU3 4BU 

Telephone 071582 56975? » Fax 01582 4925928 
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CHELMER VALVE COMPAN 
for High Quality Audio Tubes 


The CVC Premium range offers continuity of supply of high grade audio valves. 
Based on ihe best from world-wide sources, processed by us to Suit ‘audio applications. 
Pre-amp types tested’Sselected for LOW NGISE, HUM and MICROPHONY. 

Power vaives are given controlled BURN-tN to imprave stability and to sefect-put thase 
wilh weaknesses, MAJOA BRANDS also supplied as available. 


(A‘selection of CVCiPREMIUM Audio Tubes 





PREAMP TUBES | POWWERTUBES) «| PONWER Tues _ | SOCKETS FTC mh 
ECC? £60 | 34 -emy 300 | GGA 26.00 | B34 © « POM ew ee 200 | 
=e eel $66} G3 ger tap £30] SA 9120 ] Octal cy = ree 1.50 
ECrsesS €i90 | B25555 470 | S=ahA or ws WSS Octet ieet 8606 
ECts3 $0) 2XEtiz 120 | JRetA $100 94 Pna@esct eee) 230 | 
Ecre2 =m Eat Bas E53) S57 8.50 94 Bn He 2 Pe oie SOD 
ECES2 Bed) hrso $530) 851A VV.0D 54 Pot aver Fe Sree} Wit 
El Fs EO) <i77 1203 | Stz-. 34.00 © PEN art foe ttre? 

eras 544] Kiss =e 5250) 605 DOO | art ree Bo 
EEG sir re 70-00 | Ford Gio teenas 2150 meee |S A ate 
EBIGO xan G80 | HUES cis Cans oe to00) RECTIFIER TUBES | 450 


| 7 woe 
£0 SPM so B ASe ee nd 8 





and. afew. “Other Brands” ‘(inc ‘Scarce types} 


ElZ6C23twurw 2D to] 635 tosen 2100 | €3°d7ST aawas £501 $e s-- 110.20} 
BRACY aca r7t 7.00 | ESVS peneaz S502 | F2ATFiVA acerezs ENO} KE open 5.00 
SRAVGY Cusuits, 1060) G57 Gb ean S45) | t2AV) =e stds F755 | SestA cme 1255 
MGS te = Oo ec raetus ) 86=- 950 | ATS 3-53) SY aes 1250 
SYAUGE or vauw £60 | SOLS Au or S00 | EH FAse ae: 1300 | FSA = em: 
GASTSacteisees «= 1203) Wit ack 1160 | LARY7A = $10 | eta = 17.00 | 
EAL VAL sr acess 350) CDFG sz $50 | #261 1255 | 





ASE ABA ANY FY7ES HOT OY THES L5t ALi FLESH UR PHAGS ¢ 
Peeten tre oeciege extee - VAT TESS cote) — Veen orderiery ata if rotors speared God ET DO per Eccl. 
Peprert by CREUSET CARD (ACCESS Vita, LLASTERCARE or BAQUSHS CRAFT, FRAXSESA o CMCOUE (UE Oa. 
FAX 04 OST ert ORDER ~ Vike el gored PA, DVS So ete 


Salee Anulifiers sornnd betton sult fitted with WC PREANUAL Valives 
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Phato 1. 
FAaxon PC-50. 


his monch I thouehr that Ewould take 
a closer look at ways in which people 
can keep in touch with each other in a 
local situation, For example: if you have a 
factory and you need to keep in contact 
with others in the building or vard: if you 
need to keep in contact with a panner whip 
works in their shed ar che end of the 
ganlen; arany of che many other uses of 
portable two way nidio. 
All that was generally available up to now 
were either cheap ‘toys’, working an 49MHz 
or 27SMHz frequencies or expensive Private. 
Mohile Radio (PMR). However, ‘Walkie 

Talkies’, as these radios are often referred to 
are‘often an inexpensive altemative to’ 
partanle relephones or PMR.. 

A point of clarification here. We have just 
discussed rwo very different types of users 
that is the professional or business usér and 
the public or private user. During the ast 
few years there have been some relaxation 
of rules and regulations governing the use 
of some transmissions. Especially low power 
devices and some business frequencies. 
Maxon and Motorola have both proctuced 
pomable transceivers (transmitter and 
receiver combined in one unit) which allow 
users to take full advantage of this new 
legislation. . 

lam sure we sre ull aware of the cast of 
poraible telephones where a monthly rental 
is chavged plus the cost of the calls. With 
Short Range Business Radio (SRBR) and 
Personal Communicators the casts are 
considerably lower. 


Maxon Personal 
Communicators 


These items, which are now available again 
after what seems like too long an absence 
(due to the ngours of EMC compliance), are 
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‘Walkie Talkies’ Shortrange Business 


‘Radio (SRBR) & Personal Communicators 





— 


by Harry Watkins 


probably the most popular “Walkie Talkies’. 
They can be purchased by anvbody for any 
use, there are no restrictions at ail whether 
they are used for business or private use, 
One good thing about the Maxon range is 
that after the inital purchase of the radios 
by the user there is nothing else ta pay for — 
apart from bateries that is. There are avo 
mdicts currently available: the PC-50 
(Maplin Code NV62S) priced at £79.95 - see 
Phoio 1; and the 49-5X (faplin Code 


> JMB4ND priced at £59.95 — see Photo 2. 


Both work in the 49MHz band allocated for 
this purpose. Their weful operting-range is 
up to about a quacter ofa mile (400m) so 
many applications are covered. 


Photo 2. Maxon 49-SX. 
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PC-50 


The PC-50 is a smart looking pocket sizé 
unit measuring (approx) 15cm (Gin) high 
by 6cm (2.5in) wide and 4em (1.3in) deep, 
the acrial supplicd is another locm long. It . 
requires 3 x AA Alkaline ceils, which are nat 
supplied. Ji weighs (approx:) 2302 (8oz) 
without headset and 360¢ (1302) with the 
headsec It has 5 channels A,B,C, D&E 
and a built in speaker. So if there is 
interference on one channel! the radio can 
easily be switched to anouier channel. Also 
if there 2r¢ many users on the same system 
up 20 five users could monitor different 
channels and the controller could speak to 
one person without disturbing the others. 









Sideiots 
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The PO-50 repinces the old niddel 49-HD. 
There are a few changes to warrant thé new 
mile! number. Firsdy che PC-50 can be 
used ifs two ways: asia hand-held transceiver 
or vis 4a huncls-free transceiver with the 
supplicd headset: The headse: is removable 
and does not need to be plugged into the 
unit when it is being used asa hand-held 
transceiver. Unfortunately there is no user 
adjustable squelch contro} on the PC-50. 
operation is silent bus | would still have 
preterred io see this conirol available for 
manual adjustment, There fs a call button. 
which when pressed transmits 3 tone to 
other listeners’ on the same channet. 

The PC-50 is suppiied with 2n acijusiable 
Voice Operated Transmit (VOX } headset. 
This consists of « headband with an ear 
niece ala boom microphione..As well asa 
separate coniral.on the ratlio for Press To 
Talk (PTT) there is atso a control for the 
VOX, So when the headset is plugged in 
either the PTT on the cacti can be used or 
in the VOX mode, transmission will 
automatically take place when the persan 
wearing the headset talks. This is 
particularly useful in situations when the 
operators hands are needed for something 
else. Like food servers in drive-chru 
restaurants , drivers ar roof workers, etc, 
There is a VOX level adjuster to ensure that 
the radio only trinsmits when vou want it 
i). When the headset is plugged in it 
disengages the built in speaker. 

Also suppliect with the PC-50 is a belt : 
hook. An LED indicator illuminates when : 
either the CALL or PTT is pressed, thisalso-— 
functions as a battery low indicater, 

A soit-case is also available. Ginplin Code 
NW165) and sells far £9.95. 


ai 
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: such as schools 


49-SX 


The 49-SX is the same as the earlier model 
previously available, but now compliant with 
EMC regulations and CE-markedl. It is a 


single channel (A) transceiver. The main 


unit measures (approx.) 1E.Sem (f.5in) wide 
by Gcm (2.5in) high and 2.5cm (lin) deep 
and requires two AA Afkaline cells, again not 


Supplied. ft canbe atrached to a beli.with 


clip suppiicd.. The 49-SX is wired to the 
supplied headset which cansists of a 
heatthand with an earpiece on one endl 
(derachable for fitting inside motorcycle 
helmets - velcro is supptied for this purpose, 
as are Foli instructions). 

The conirojs are veorsiniple: an 
onfofivelume control, 2 VOX/PTT/VOX level 
control, a Push-to-llk (PTT) switch and an 
LED to show transmission is taking place or 
the bitrery is running low. 

Both of these Maxon units can be used 
with each other if the PC-50 is switched to 
channel A 


Short Range Business 
Radio (SRBR) 
The Radiocommunications Agency describe 
SRBR as “SRBR speech service isa short 
range, handheld , iwo-way speech.radio 
service for business use.” Therefore it is not 
intended for private use by che genera! 
pubtic, bur for business use in places of work 
. SLOps, offices, hotels, 
building sites, crc. A licence is required 
£30. 00 for three yeass), if you buy an SRB 

radio from Maplin, dhe Heence pplication 
fonm is inctuded with each radio. This is very 
much cheaper and easier to obtain licence © 
than for PM&, Only one licence is required 
for any number Of radios to be used in 
connection with the licensee's Ibusiness. Far 
those interested, SRBR operates within the 
450MHz to 470MHz band. SRBR isa 
relatively new range of business ractios being 
inexpensive (0 purchase and casy to Gperate, 
They are the ideal salution to many 
professional communications prahlems. 
They can be used immediately after 
purchase. The range of transmission is up to 
a mile with superb voice clarity, The 
Motorola moxlels have three channels and 
five Continuous Tone Coded Squetch System 
(CTCSS) tones (both user proerammithle). 
CiCSS stops the user from receiving 
unwanted transmissians by encoding a tone 
on to the signal. Only signals carrying the 
sameé tone on rhe same channel will be 
received. Motorola SRBR $-200,;S-240 

Maplin stock two Motorola SRBR 
uansceivers; The $-200 (Maplin Code.JV38R) 
—see Photo 3 — which sels for £198.58 and 
comes comiplete with rechargeable nicad 
battery pack and charger, helical aerial, belt 
dip and user-guide. And the $246 (Maolin 
Code J¥375) — see Photo 4 - which selfs for 
£220.08 and has the same facilities 2s 5-200 
but has the addition of VOX operation when 
used with an optional headset. Both racias 
are supplied with a NiCd bagery pack and 
charger. The units can also be operated from 
6x AA Alkaline cells, which are nat supplied. 

Both Mororola transceivers have an 
accessory connector on the side which can 
be used with a wide range of external 
speaker ancl microphone options, both 
Motorola and ‘uhinl pany’ accessories are 
avuilable. Both models are (approx) locm 


PPECOh rhodes 
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(6in) high by 6cm @3in) wide and 3.5em 
(1.5in) deep, the aerialis another 9cm 
3.502) long and each unit weighs 330g 
(11.502) including battery: 

‘There are many original Motorola 
accessories stocked! by Maplin for these 
transceivers. An exo Ni-Cd pack (Maplin 
Code MHO8J) sells for £24.95-and allows you 
longer operating time away from base. An 
extra charger is available, should you need a 
new one; for use.at a different location 
Giaplin Cote MH16S} and sells for £11.95. 
A fast one hour charver is available — if you 
cannot walt for the standard ovemigh: 
charger — (Maplin Cade MHi2N) and sells 
for £49.95. A carry case is always worth 
buying 10 save your radio getting damaged 
and dirty Ctaplin Code MHI5R) anc séils 
for £15.95. A VOX headset for chose users 
who need. hands free operation is available 
(iaplin Code MH28F) and sells fier £49.95. 
A hand-held speaker microphone (Mapiin 
Cexle MH32K) selfs for £59.95, leting the 
user keep the raclio in a pocker or on 2 belt 
whilst stl? being able to use it. 

‘So whatever your needs there is 2 
Tworway cadio available to suit your purpose 
and.as you has be described can be adapted 
for virtually any situation. 


|Phato’4 
iMotorota 5-240. 





Photo 1. Maxon PC-50 
Maplin Order Code NVG2S 


see page 812 of Maplin Catalogue. 
Maxon 49-SX 

Maplin Order Code JM34M 

see page 812/3 of Maplin Catalogue. 
Motorola $-200 

Maplin Order Code JV38R 

see page 815 of Maplin Catalogue. 
Motorola S-240 

Maplin Order Cade JV37S 

see. page 815 of Maplin Catalogue. 


Photo 2. 


Photo 3. 


Photo 4. 
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K, so you're bloated with the turkey 
goggie-eyed with the TV clishwasher 
handed with the washing up, or 
simply in need of some respite from the kids. 
Yes, Christmas and New Year is like that, isn’t 
it? A wonderful time of year — bah, humbug! 
Fortunaieh; there's relief for ail you Scrooge- 
types here in the form of sone wonderful 
solutions. As you might expect these are all 
for the computer user, and all by no strange 
chance are on CD-ROM, so you'll need 10 
check thar the compurer you aim to nun 
them on is capable of doing thar, but mast 
have prewy average minimum mulimectia 
requirements. Por PC users, this normally 
nyeans at feast a double-speed CD-ROM drive’ a 
640 by 480 monitor vith Shit ie 256 eotours, a 
16-bit 100% compatibte SoundBlaster 
soundcard, loudspeakers, mouse, and suffcient 
RAM — which actually varies according to the 
CD-ROM although is oypically 84 of free RAM 
— together with 2 486 processor nunning at 
least at G6MHz. For Maciningh users this 
nomnally means you need a, err:.. Macintosh. 
a8 all multimedia requirements are scandard on 
all recent models. 

All CD-ROMs here are available in-cither: 
Windows or MacOS formats, and most of them 
are aciualh: hybrid formats meaning they'd play 
on eiher computer operiing system straight 
out Gf the box, although check packaging to 
make sure before you Buy: 

First off is one for the lini'uns in your life. 
Unioriunately it's also gai one of the highest 
system requirements in terms of display 
needs — 16 bit display corresponding to 64 
although it will actually, 
with lower colour resolution, play on 2 mere 
&bit, 256 colours display Pingu is a BBC 
Multimedia CD-ROM fearuring everone’s 
favourite, lovable yetrather naughty, penguin 
Pingu. Wonderfully designed with its 
alicnce of 4 to 6 year olds very carefully in 
mind, this CD-ROM is 2 real treat. There are 
ten activities as well as screén savers (one of 
which is even an aid to telling che time), with 
the main aim of teaching young children 
while they enjoy themselves. Indeexi, 








' as an educational ool. Waak, waak 


: accorling to the BBC, élemenis of the CD- 
> ROM support the National Curriculum Key 
> Stage One —a phrase dat should atuact 


much attention from parents or yrindparenis 


of pre-school. and early years children. Not 


that the children neexi to know this, mind 


: you. The games, puzzles and activities on the 


CD-ROM are aurictive in their own right, and 


any 3 to 6 year alck would be convinced 


they've been piven it 25 4 fun thing, and not. 





as 
Pingu would say: 
Slightly higher up the educational scale 


covering all Key Stages of the National 


t 
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Cuniculum, Dorling Kindersley aiways has 


: Several attractive and wellxicsigned CD-ROMs 
> coming off its prodtuction line. As 3 sedsonal 


reat this year, you can buy bundles of CD- 


:. ROMs from the range a very attractive prices. 
: The bundle here for example, comprises 

> four: My First Incredible Amazing Dictionary, 

; The Dorling Kindersley Children’s Dictionary; 
> My FirscAmazing Woric Explorer, and Casule 

> Explorer. While none of these are brand 


spanking new they do represent exremely 


© pood value for money and cover a wide range 
: of interests and educational ieveis. Ifyou 

© haven't already got them, petting them in 2. 

: bundle is an ideal purchasine method. 


Not famous for its farsys into multimedia 
(although if it continues with CD-ROMs like 
this one, it soon will be) Lego is well known 
for its rangé of building-brick construction 


kits. Long gone, though, are the days of 


youngsters merely building houses and cars 


out of basic cuboid Lego blocks. Toxtay’s kids 
: are more likely to be constructing spaceships 
: Of trains Out of some hich involved kits in 


the Technics Lego range. in response to the 


> prowing use ot family computers, and the 

> convergent and technical natures of both kits 
: ancl computers, Lego has made some recent 

: kits available with CD-ROMs giving 
 constieuction detaifs along with other activities 


(oO integrate the ewo technologies. The 


: ‘Fechnies Lego Nautilus submarine kit is onc 
: Of the first to include a CD-ROM daing so, 
> and isa fine example. 
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Finally, though nat €lucational in the exact 
meaning, I couldn't miss out Virtual 


wholesome LS town of 
Springfield is. a5 lovers of the Simpsons will 
already know: home to Bart, Lisa, Magpie, 


> Homer and Marge Simpson — America’s first 


jamily (even more famous than the Clintons). 
On air for years on satelite television anc 
only the last few months on terrestrial, the 
Simpsons represent the uliimste in American 
comedy; with its off-beat humour and 
pantomime-like quips that please kids and 
adults alike. Virtual Springfield les you roam 
around the tawn. entering buildings as you 
choose and interacting with people and 
objects therein. From the Simpson’s house: 
itself (checkour-the Homer pin-sticking doll 
undemeath Bar's bec}, to the gore above 
the town, you can spend many a long hour of 
minh. With ancall riew dislogue read by 
original cast members, together with 


> seemingly endless 3D multimedia animation, 


this is one simply nor ro miss. 
AU CD-ROMs should be available from any 


© pood computer media stockist. The Technics 


Lego Nautilus submacne kit is available from 
all good toy stores. I hape you recover rapidiy 
from the Christmas andl New Year blues, and ! 
hope ihese suggestions go no smail way 10 
ensunneg it. This column will renim io normal 
next month, 





‘The: opinions ‘expressed bythe author: ae not 
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* Runs on:- PC/ 386/ 486 with | 
VGA display 
e Links to PULSAR (logic), 
ANALYSER IIl {analogue} 
& LAYAN (electromagnetic) 
simulators {Pro’ versions) 
Sah e Design:- Single sided, 
——: Double sided and 
Multi-layer boards. 
« Provides full Surface Mount 
support. 
¢ Standard output includes 
Dot Mairix / Laser / Ink-jet 
tt | Printer, Pen Plotter, Photo- 
tes plotter and N.C. Drill, 


e Optional, powerful, 32 bit, 
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5 . : Shape based, Shove Aside, 
To Perfect PCB’s Prices From —— 35 | Rip-upandRe-try 
Autorouters (XM only). 
Number Ome Systems ; Stocked by: Maplin, RS, Farnell, CPC, Mega, Cirkit etc.,etc. 
UK/EEC: Ref: MAP, Harding Way, St.ves, Cambridgeshire; ENGLAND, PE17 4WA. e-mail: safes@numberone.com 
Telephone UK: 01486 461778 (7 lines) Fax: 01480 494042 International +44 1480 461778 
USA: Ref: MAP, 126 Smith Creek Drive, Los Gatos, CA 95030 fecal [Gard fra) 
Telephone/Fax: (408) 395-0249 htip:/veavvenumberone.com 
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Professional 88-108MHz 
FIVi Broadcasting Kits 


With a Veronica FM kit you will experience stable and 
predictable results unlike any other kit you may have | 
bought in the past. Our kit range also includes stereo 
coders, audio compressor/ limiters, antennas, power 
amps and other broadcasting accessories 


Typical Applications PLL Transmitter Kits 
Licensable tn The UK 


Speaker Design Software - 
i997 Upqrade for Windows™ 


‘Now with lots of new features including: AES 

® Database of 1,000 popular drivers from ovet 

150 different manufacturers world-vide ® dBASE IV format 
* New Low Pass Filter options for making sixth order 
alicmmenis ¢ See the effects of extra resistances added in 
series with voice coi] ¢ Improved graphs with -3dB (F3) 
boint © Save graphs as metafiles or BMPs * Microsoft Ac- 
cess™ 2.0 Jet' daiabase engine’ * Supplied on 4 3.5" HD 
disks for £35.00 ail inclusive - a must for all audio DfYers. 










































For Getails & order coupon write to: Three Crowns Pub- « Hobbyist /DJ 
lishing, PO Box 5773, Laindon, Essex 8515 SFj tel: 0410 ¢ RSL Broadcasting High Quality Screen 
225257. E-mail: tcerowns@mc-h:demon.co.uk.. * Hospital Radio Printed PCBs 
pee also hito: /Avyav.monitor.co.uk « Student Radio 

: Local Radio Clear Instructions 


Commaney Haile and Schematics 













PC Windows™ Programs 


We Ship Anywhere In 
The World And Prices 
Start At £9.95 







Ready Built and Tested 


: Hundreds of titles : available for shareware _ Service Available 


me Prices - if you're. using Microsoft Windows™ 
then you! re sure to find something useful amang these - in- 
cludes applications for business, Windows™ tools & utill- 
jtieS, educational, ‘miscellaneous’ & ‘interest’ programs & 
of course games. Also available: Make your own Win- 
dows™ help files, Web HTM({L} page translator, disk & ° 
backup copiers, measurements converter, label maker, 
stock control daiabase, working demos of PaintShop 
Pro™, Drag ‘n’ Zip™, PagePlus™, etc., astron- 
omy, chemistry - write for latest fist to: PO Box 
§773, Laindon, Essex $515 5FJ or send 1 3.57 
HD disk for free on-disk cataloque. 


Contact us for a free brochure including } 
prices and more detailed information } 






Tel 01274 883434 
Fax 01274 816200 







veronica@legend.co.uk http:/Avwwlegend.co.uk/~veronica/ 
18 Victoria Street, Queensbury BRADFORD, BDi3 4AR, UK 
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he Project Team hac 


I already developed the 
Audio / Video Moctulator 


(AVM) and dressed it in a coo! 
blue case chat looks heaps 
beiter than the standard biack 
plastic coffins. The case 
dimensions were chosen [0 
complement the AVM and 
sprayed in the same colour A 
furure projec, the Time Date 
Stamp will be appearing in a 
similar costume. The three unizs 
comprise what we have loosely 
termed ‘the Vicieéo Stack System’. 


What's in the kit? 
The kit comprises the case and 
all rhe necessary hartiwaré to 
alow a camplere Video 
Distribution Amplifier (VDA) 
unit ia be constructed, but ihe 
VDA, LUT9L, must be purchasecl 
separately. The case is folfecl 
from miid steed and finished in 
4 glossy powdercozt. This paint 
is a very hard-vearing type 
designed ta cope with knocks, 
bangs and scrapes. 

A2.45mm standard, and | 
mean standant not some other 
Vague size, Power CaNMecior is 
rear pane] mounted. Four 
hi-quitliry, 752 BNC sockets are 
réar panel mounted to provide 
the full output capability of the 
YDA. A front panel mounted 
BNC connector provides the. 
input connection. 

The VDA pots that control gain 
anc allow for high frequency 
boost, somerhing you don’t find 
On other units, are fant panek 
mounged. Exactly where. they 
should be! To complemeni the 
other unis, and help with 
diagnostics when things don’t 
WOTK, 2 front panel LED indicates 
that power is present. 

The kit also contains all the 
intemal connecting wires and 
insulating sleeves in excess length 
to allow for the slight cutiing 
errors. Just co finish, we even 
included the same stvie of feet. 
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Designed by The Maplin Project Team 


Back in March ’97, Maplin Electronics 


released the Video Distribution Amplifier 


Kit. This Rit outperformed the current 
ready-built units that were similar ly 
priced. It did, however, have one major 
disadvantage. The constructor had to 
drill and cut and ream and file and 
paint and label their own case. 


How it works 


= This is the stbject of a separate 


instruction feaflet, XZEOL, ar 
read the anicle in the Electronics 


and Bevond magazine, lack 


issue 103:XDO8. Of coursc, if 


= you buy the case you will almost 


certainly want the VDA and the 
insiruction leaflet, with ube 
function description, is inciucded 
in the kit 


Putting t together 


: This is the easy bit (there isn't a 


hard hit}. Cut screened wires, 
wire réf 12, 13, 14,15 and 16 to 
the lengths in the wiring 
schematic Figure 1. Khe 
screened lead is the prey lead. 


Prepare the ends as shown in 
Figure 2, preparing ute 
sareened feacis. Don’t worry 
about being too precise with 


: the dimensions, just av to keep 


the centre core insulation as 
short as possible. Twist the wire. 
ends, including the screen ends 
(there shoulc be one on each 
lead, not one on each end of 
every leacl) and tin theme Cut ren 
20mm leneths of the larger hear- 
shrink sleeving. Slitle one piece 
over each end of the preparecl 
screened leads. On the cable enti 


? where the sereen has not been 


removed, make sure that the 

sleeve passes over both the 

cenire core and cuter screen, 
Cut the unscreencd leacls to 


Photo 1. The VDA fitted in its custom built home. 
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_ |FEATURES 
Fully punched and 
silk-screened ‘case. 


PSs Pee et Pat TE aseneee 


“Matches other units 
ip video. range 


"Profi das all parts - 
_ required: except 
“abu kit’ 


orb eegttgae 


“Power on indicator 


Beeb ease Pewee ene: eoennee vaio 1 Boseya teed 
‘ 


Pheeiweae eeaee eee ga decaaser Beheaded +. 


" Provides ‘oUF video 
‘outputs 


JAPPLICATIONS ) 
Custom-made case 
for Video Distribution 
Amplifi er LU? SL. 
Modular am. of F Video. 

Stack System’ 





the Icngths shown in Figure 1. 
Fim 6mm from both ends of 
eich unscreened leat. Reist the 
suipped ends and tin these, 
Make sure that all the cores are 


= twisted and tinned because any 


spare énds will ctuse shors 
ancl may cfuse serious damage 
to the BVA. 

Make a small heok in the 
ends of all the leas, including 
the screens, using a pair of 


: sotpe nosed pliers. Pass the 


hook over the Veropins on the 


YDA PCB and tighten them 


gently with the pliers. This 
stops them slipping when you 
soklder them. It is sensible to 
procecd one lead ata time, 
fixing and then soldering each 
hefore starting die next leacL 


The screened leads should 
: $tand vertically from the board 
> allowing the sleeving io be 


vassed down over the bared 


> ends and the Veropins. Shrink 








| 
| 
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Figure 1. 
Wiring schematic. 
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WIRE ReF DATA 


WIRE 
LENGTH 
x 


WIRE 
COLOUR 
BLACK [FAZ26D 
| 2 | 60 RED FASSL 
4 a1 TACK 
5 RED FASSL 
re | go fone leas 
Parl eee lea ae 
| 3 | 50 ORANGE| FAS id 
| $0 | YELLOW |FA3EP 
Cr a ee ee 
jis | so +) —  ‘([xRaav| 


All Menstons in mm 
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each sleeve in place. : 
This is normally done witha 
hot-air gunbutyoucanusea 


(very hor} hairdryer instead. If 
neither of these is available use 
2 soldering iron held close bur 
nor touching the sleeving. Asa =: 
final reson a match or gas- 
iatuer flame held close will do 
the job but be careful nat to 
bum the board, components, 
other leads or your fingers. 

When all the wires are in 
place fit che LED clip by pushin 
it in trom the front of the case. 
Smip the LED into che clip from 
the hack. Note ube lang lez and 
bend it near the LED body io 
ideniify it later. Now crim the 
legs to ammund 10mm. Trim the 
legs on the resistor to ifmm 
and solder one end to the long 
LED leg previously identified. 
This is easier if both fees are : 
pre-tinned and then held : 
together with the snipe nosed 
pliers. Solder the red wire to the 
other end of the resistor and 
the blick wire to the short leg of 
the LED, 

identify the upper side of the 
pat bodies by pushing them 
into the case. The pots have a 
smail lug to stop them turning 


{only the shaft should Rurn) so 
they will onky fic one wav: 
Remove the pots and file 
through the plating on the.top 
of each body to alow the 18 
swe tinned copper wire to be 


+OREER Abad a Perera ase 


Pepegerere 


See Figure 1: Using a hacksaw, 
cut the shafts of the por ¢o 
Snun measured from the fring 
thread. Fite off any burrs and 
sharp cdges. Fic the ta pats as 
shown in Figure 3 to the front 
panel. Fit the input BNC as 
shown in Figure 1 making sure 
ihe tay is to the top. Bend the 
tag inwards so that it is flat 
when viewed from abave. 

Fit the power connector anc 
ihe cutput BNCs io the rear 
panel. Again fold the 1ags so they 
are flat when viewed from alxyve. 
Solder a length of tinned copper 
Wire across Ute tags and to the 
connector, as shown in Figure 1. 
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soldered later. Tin the filecb-area. 
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Figure 2. 
Preparing the 
screened feads. 





Connect the free ends of the 
screened leads to the BNGCs fined 
to the rear pancL Push ihe 
sleeves over the connections and 
shrink them in place. 

Slide the Jenpth of small- 
diameter, heatshrink sleevine 
dong the red wire attached to 
the LED, over the resistor anti 
over the LED teg. Shrink this 
in place. 

Clip both the rec! and black 
wires from the LED to ihe 
power socket as shown in 
Figure 1, Clip the red and black 
wires from the PCB to the 
power socket a5 shown in 
Figure 1. Solder the red leads 
oniy to the power socket. Clip 
wire 1 to the power socker and 
solder in piace with the other 
dlack wires. 

Solder a length of tinned 
copper wire from the front 
panel BNC across the pots as 
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shown in Ficure 1, Dan‘t larget 
ro solder the wire 10 the areas 
on the pot bodies thar were 
dnned earlier, 

Fit the PCB in the case the 
same way round as shown in 
Figure 1. The hardware 
assembly schematic, Figure 3, 
shows how ta pass the four 
screws up through the case 
base, thraueh the spacers, 
through che PCB mounting 
holes and finally secure with 
the shakeproof washers and 
nuts. Tighten the nuts hand- 
tight or che shakeproof washers 
will cuc into the surface of the 
PCB. Be careful not to move 
the board excessively as same 
of the connections already 
macie¢ may break. 

Solder the wires from the 
PCB to the front panel BNC and 
to the pots. 

Screw the rear panel to the 
case using the black seli-tapping 
SCTEWS. 

Bouble check all wires are 
soldered in the correct places! 
If you have a mezer, check on 
the lowest range for continuity. 

Slide the cover on and screw 
in place using the remaining 
selttapping screws, 
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Testing your 
assembly skills 


Connect a regulated 12V 
supply to the power socket 
noing (het the centre pin is 
postive. ifall is well the LED 
will light brightly. If nee, 
remove pROwer and see 
troubleshootine later. 

Cannect a video source to 
the input RNC and a monitor: 
to one of the outputs, Set ibe 
gin control and the HF boost 
fully anticlockwise. If all is weil 
the monitor will display 
whatever the video source is 
imnsmitting (Jogical?). lf not, 
advance the gain until the 
imace is clear and stable. 
further information on control 
settings can be jounl inthe 
YDA Insinuction Leafles. 

Test each output in turn to 
confirm that they all work. {t is 
2 sod idea 10 tap and (gently) 
shake the case while testing 10 
lncae any baal joints early: 

Finally purchase the other 
units and sit and admire your 
new Video Stuck System that 
the jones certuiniy haven't got. 
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PROJECT PARTS ‘LIST 





R1. 


“MISCELLANEOUS | 
Sim Red LED 
750 BNC socket. 
2.5mm: ‘Power ‘Sockét P/Mount: 
LED dip. 7. 
Heat Shrink CRAB 
Heat shrink CP32° 
Domed feet: a 
Biue Pot Knobs ' 
M3 spacer" 
M3 x 26nim Screw 
M3 Shakeproof + vasher 
MS tut a: 
Miniature Coax — 


18swe Tinned Copper Vfre . 
4.6/0.2 virered 

160.2 wire black 

AG/O.2 vite Blue 

160.2 wire Grange - 

1G/0:2 Wire yellows: 

Video Distribution Amp Cese . 
Video Distribution Amp Leaflet 
Constructor Guide 


RESISTORS: All O-GW 1% Metal Film (Unless Stated) 
1k eS! 


The Maplin ‘Get-You4Working’ senice is available for both projects, 
see Constructors’ Guide or current Maplin Catalogue tor details. 
The above items are available as a kit 
Order as LU82D (Video Distribution Amplifier Case Kit) Price £19. 99 
Piease note: Items in the Paris List marked with aa are suoplied in 


‘package’ quantities (e.p., packet strip, ree? ste.), 


se88 curent Mapiin 


Catalogue for full ordering informaiton. 
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Figure 3, Hardware 
assembly schematic. 
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Troubleshooting 
Thoroughly check all 
connections (and the VDA i 
you haven't already done sa). If 
the unit functions on the video 
but the LED doesn’t light then 
kis probably feed che wrong 
way round, This doesn’t mean 
the wires are poking out the 
frant of the case but the 
connections wre the reverse of 
those required. Unsolcier the 
LED leads and re-solder them 
the orher way round. 

If you cannat find the fault. 
the Mapiin ‘Get You Workine* 
service is available. See the 
ordering information at the 
end of this document. 


Using the VDA 


Full information on the use of 
the VDA is available in the VDA 
instriction Leaflet. Details of 
the other kits mentionect can 

: be found in the Maplin 
Catalogue. Note that at time of 
> going to press the Time Date 

> Stamp Kicis not complete and 
: cherefere not published. Full 
Jerails will be avaiiable from 
the March ‘98 catalogue. (EEE 


edetecsddedunes 
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MONITOR CONTROL & i” 
BREAKTHROUGH! RO BO TICS Instruments 


SUN Graphics Display Monitors used by industry BASIC Stamps- ~ 


worldwide; sold on the strength of their quality reprogrammable stamp sized computers 
a te . Eacy ta use BASIC language 
and reliability but supported by ultra expensive K © 8 or 16 Input'Outpul fined each 2OmA capability 
Spare Stations now PC COMPATIBLE. These me 8 BO OF500 Program lines 
: . ee @ Re-programmahle thousands of time trom PC 
second user models are none interlaced have < PF oar Mac © 5-12VDC Supply. Stamps from £25.00 each. 
Trinitron F.S. Tubes. Resolution up to 1280 x = : Development Kits including programming software, 
eee, a . ’ & Stamp, Cable, Project Board and 25+ Application 
1924. Carry a 28 day RTB warranty. The secret Te rates from £79.00, 
lies in the unique graphics accelerator card : 
which accompanies each monitor. Will run P MUSCLE WIRES Ba 
: : Wires thal contract approx 3% when heated f 
| games to CAD packages, Your chance to have a fez 250mA current} -120 page Project book 
; : en: 5 hs of ware. £40.00 
Rolls Royce monitor at an affordable price. TA lla 
STAMP BUG 
VODELS AVAILAB LE: Aulonomous roving insect using the BASIC Stamp 
=. ; — P ‘33 i “Grain”. Approx 300mm overall téngih. 
Sony GDM 1962 19” (18” viewable) £400 cs erase ean = 


Sony GDM 1662 17” (15'/" viewable) £300 
PRICES INCLUDE VAT - FREE DELIVERY 








| > | ma LYNX ARM 
| La . 5 Axis robot ann kit; approx size ID0mm. 
: RFT Marketing Unit 68, Hudson Road, Cont] from any serial comms port or Stamp, 


: includes <oftware to nen from PC. KITS FROM £83.00 
Saxby Roacl Industrial; Estate, Melton Mowbray, ~ i. 
Leicestershire LE13 1BS. 


ro _—— 


“All prices exclude VAT and shipping. = 


Fara fill catalogar of the above ilems and alher roducts, 


TEL: O 1664 Fels) 18 4 tease call or fax Milford Instruments at 01977 6836837 Fee 1977 681465, | 













JAB Electronics 





ELECTRONICS LTD 
stockists of Surplus 
Fully Built, Boxed and Tested Electronic Components, 
Computer Parts and 
Finished Products 
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FEM. BROADCAST TRANSMITTERS 


Prices start from as little as £30.00 

















RSL Professional Transmitters 


VW 
Ay 


















V.F.O. High Quality Transmitters ‘: oe fi 
Limiters / Compressors ieee ap Rate ate El £ te 

‘(Manufacturer of nifig, 

Stereo Encodes bor if yee ALLS Ee 






Ba ) “ S60) es i. 
JAB Electronics, 96 Roof of the World ihe ce Net 


| SEND FOR YOUR FREE CATALOGUE 
Boxhill Road, Tadworth , AND PRICE LISTS NOW! 
Surrey KT20 7jR , 


PHONE. FAX OR VVRITE; 

° 2 Telephone: 0171703 325999 
Tel: 01 73 / 842774 Facsimile: 01703 236307 
. . 27M Park Road - Southampton : $015 3U0 





Philips CD-RW 
drive and disc. 
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In the second part of bis article on 
making your own CDs, Martin Pipe 
examines bow to install the bardware, 
and the mechanics of CD mastering. 
Plus a look at MPEG audio. 


ast month, we discussed 
the equipment that you 
il] need io make vour 

awn audio CDs. The goplicatians 
are enormous —anything from 
instant-start mulio station jingles 
Lo compilations where youre 
choose the tracks. To 
summarise, the whole concept 
hinges on a computer 
peripheral known as a CD 
burner, plus a special variety of 
blank disks that are dropping 
fast in price. CD burners were 
originaliy intended for the 
creatiqn of data disks — until 
some clever dick put nwo and 
mo together, and wrote 
software that allowed personal 
computers to make audio CDs. 
You could, for the first time, 
copy a PC's proprietary digital 
audio recordings across toa 
blank CD in the industry. 
standard Red Book format 
developed by Sony anc Philips 
—comoparnies that, by the way, 


produce CD burners. 

Later generations of this 
sofware allowed the copying of 
CDs digitaliy —in other wortls, 
with no perceivable Joss of 
quiliry. What's more, there’s no 
need to worry about SCMS -— 4 
cOpy-protection system that 
prevents anything further chan 
4 first-generation digital copy 
from being mace: SCMS (Serial 
Copyright Management System, 
examined in last month's 
articte) is a fisture on DAT 
machines, consumer DCC and 
MiniDisc digital audio 
equipment, plus the new breed 
of cansumer audio recorder. 
Although the pirating of music 
is always an activity to be 
frowned upon, don't ydir think 


: that it’s an antusing frony that 


Sony and Philips not any 
produce recording equipment 
able to get around SCMS. but 
also cavn record comipanies 
likely to be affectect? 
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Soundcard Issues 


In most instances, you get the 
audio — rape, Luner or réecon!s 
(the fatter with an apprepriate 
preamptifier, like that discussed 
last month) into your coniputer 
using narhing more exotic dian 
a soundcard, a peripheral! 1 be 
found in all Macs and the vast 
majooty of PCs, ik is worth 
hearing in mind that some PC 
soundcards sre better chan 
others (the Mac's in-built audio, 
however, is consisrentiy good). 
some of the cheaper ones 
hive restricted frequency 
response, and add noticeable 
distortion — ¢vén in their 
supposediy CD-ualiry modes. 
What is panicularty interesting 
is thar | have noticed a 
diffcrence berween cards that 
use ihe same chipser— and 
have thus presumably been 
designed from the same 
semiconductor manuficturer’s 
application circuit! 

Inside ali consumer PC 
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soundcards is an anslopuec 
mixer that combines che output 
from the DAC (for playing 
digital audio clips in all moclas 
except recording), line input, 
CD. audio (attached to the CB- 
ROM drive's line ourput}, mic 
input and integril MIDI 
sunthesiser: Levels are varivel 
front the GUL, via a control 
pane} with virtual sliders’. The 
output then goes to or to the 
line Output and/or in-builr 
amplifier, and to the ADC 
during recording. Different sets 
of adjustments are available for 
both recording and playback: in 
Windows 95, for example, the 
recording settings are tucked 
away under Control Purel/ 
Multimedtia¢Audio/Re scoring. 

A consumer desion based 
around the use of ¥CAs, the 
typical soundcard mixer is 
hardh audiophile qualiry — on 
paper at least. Soundcard 
mixers, many of which offer the 
potential for further sonic 
deerzcdation through the 
provision of tone canuvls, 
loudness compensation, stereo 
wideners and ather such 
gimmicks, are huik clown toa 
price. The same is true of the 
16-bit ADC and DACs built into 
such peripherals. That said, the 
results cin be more than 
adequate for all but the most 
discerning of ears. Indeed, ! 
have traviscribed some of my 
old vinyl LPs to CD (using an 
audiophile tunable and 
preamplifier} and the results 
have often bettered the ‘official’ 
CD tssue.. That's not to say you 
can't get the potential for 
heer, though. Tiere are 


i professional sounc cards — 


more af which later — designed 
for no compromise capture of 
audio to hard disk. 

_ A problem that many notice 
from consumer soundcards is a 
poor signal-to-noise ratio; 
incleedl. this can spoil classical 
or uncompressed (ic. not EM 
radio) live recordings. There are 
wars around this, The first trick 
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15 to ensure that all unwanted 
Inputs (i.e. aaything thai isn’t 
the line input) are switched off 
(Le. muted) or, at che very [éast, 
turned right down during 
recording. The microphone and 
CN-ROM audio inputs are 
particularly bad in most cases. 
Another trick is to tey relocaiing 
the card in a different 
expansion slot, preferably one 
that is a far away as possible. — 
from other cards in vour 
system. it is surpcising the 
difference that can be made 
here; it would appear that same 
expansion cards chuck out 
rather more interference than 
others..Note that the chips on 
soundcards are nonmally well- 
decoupled; noise carried via the 
power supply is seldom 2 
prubleni (‘scope iz and see}. 
The ultimate solution would 
involve enclosing the soundcard 
ina shielded envelope, and 
connecting it to.erount — Ehus 
eliminating the pick-up of-stray 
signals floating around in your 
computer. i fas io be said thar 
ihere are lots of these! 

The old Creative. Labs 
Soundblaster 16 is one of the 
best consumerierci soundcards. 
ever procdluced — if you don't 
count the-naff FM synihesiser. 
In particular, it has a 
surprisingly high standard of 
audio and lends itseif well to 
audio CD mastering. Indeed, it 
was onc of the input devices 
used in the research of this 
article. Soundblaster 16s can be 
acquired rather cheaply on the 
second-hand market; the typical 
home user tends to chuck these 
away in isvour of inferior 
moxlels that offer WAVetable 
synthesis and thus do games 
beer’. In my jurkbox is 
another Creative. Labs 
Souncdbfaster 16 SCSI, in which 
one of the-mixer’s analogue 
stereo channel inputs has clied. 
At the moment, i am working 
on a method of bypassing the. 
mixer (the CE1745A) chip, 
which should yield an even 
better sound qualin: 1 will 
hopefully be able co give you a 
report in the final part of this 
article. It's down 1o getting hold 
of a datasheet for the device — 
which is available to OEMs — 
from Creative Labs, 

Othey Creative Labs 
soundcards are goud for CD 
miastering; this, plus their 
excellent level! of suppor, 
makes them the only serious. 
consumer choice. The 
phvsicall-impressive AWE32 is 
essentially nothing more than a 
Soundbiaster 16 with WAVetable 
atided, and I have discovered 
that it afters much rhe same 
level of perfarmance. Creative 
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Labs latest top-of-the line 
product, the plug-and-piay 


AWEG4 (and its up-rated gold 


derivative, with. phono output 
sackets} goes one better — this 
is truly an excellent-sounding 
consumer cari. A future card. 
due for rélease next year, will 
incorporate digital mixing 
(presumably it will have AMCs 
for each analague input 
channei, ora complex 
multipiexing system) and 
SP/DIF cigital L'O at an 
affordable price. 

Cream of the crop are the 
Terratec EWSGEXL — which sill 
be examined nexi month — anc 
the Turtle Beach Fiji. Both of 
these specialise 400 soundcards 
offer coaxial SPADIF (Sony- 
Philips Digital Interface) VO. 
The Terratec goes one step 
further by inckuding a TOSlink 





optical digital input. This, like 
the coaxial digital connections, 
is located on-2 terminal module 
that occupies # spare half 
height 3.25in. drive bay: Thanks 
10 the digital inpur, vou can 
plug in your DAT, MiniDisc or 
BCC deck in directly, bypassing 
the analogue and conversion 
circuitry at both ends. Ideal if 
you want to mansiler your live 
recordings 10 CD with no Joss of 
quaiin' — the DDD label on that 
CD Incks good tao, duesm't it? 
Ajthoueh the facilizy has 
benelit for our application, it's 
inchudes! primarily for 
transferring audio across for use 
by the santplee — anarher 
Tausician-fnendly feature 
inciuded in bath cases. Both 
Terratec and Turete Beach are 
capable of working fulledupiex 
at 16-bit — something that really 
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comes into its ova if you're 
inte Girect-to-disk multi-rack 
recording (these carts are 
aimed 2t musicians). The 
analogue circuitry is #lso up to 
scratch; phenamenally-low 
figures are quoted for 
distortion, sign3]10-naise- ratio 
and crosstalk are quated in 
both cases (conversels, 
consumer cards seldom quore 
such figures in their 
specifications!). The conversion 
circuitry is superior — ihe Tarie 
Beach specifies 2 20 bit DAC 
and ADC, while the Terratec is 
iS-bit throughout. 

If you don’t want to spend 
£400 on a SPADIF cacd, there's a 
much cheaper aliernative. The 
1? Audio Excel AV310, which 
employs 2 single chip (the CMi 
8330) for-neafly evervthing, has 
SP/DIF input and output. 
Unfortunately, it's designed 
primarily for use with CD-ROM 
drives that have a digital output, 
which is at TFL-level. Proper 
SPDIF specifies an transformer 
isolated peak-to-peak signal of 
0.5¥ What's more, the 4V310's 
analogue perfarmance is 
decidediy ropev; it gaes into 
distortion ali too easily. Next 
month, we'll concentrate 
further an mustering from 
digital sources, and examine the 
AV310's potential still further. 


interfaces 
and Stuff 


Whatever your choice of 
soundcard, it. has one job in life 
as far as CD mastering is 
concerned. It has to take the 
audio input (whether digital or 
analogue} from the outside 
wodd. process it where 
necessary and store it as 2a 16- 
bit, 44.1kH2 stereo (i.e, CD- 
quality) WAV or.AIFF file. That 
brings us onto the neéxt:- point. 
Lots of hard disk space will be 
needed — remeniher that 2 
compleze CD will hold up to 74 
minutes of music. In the 
knowledge that a minute of CD 
audio consumes just undér 9Mb 
of a CD, you're given some idea 
of how much space you'll need. 
Modern ATA-3 (IDE) drives are 
more ihan capable of handling 
real-time transfer of digital 
audio, and capacious drives 
{how does iGh sound?) are 
now available for fess than £200. 
if your own PC has a IDE disk 
suitable for digital audio, it's 
vvorth considering a €D burner 
with che same isterface. 

My own preference is for 
SCSI; since I tend to work with 
digital video, my hard disks are 
high-performance high-capacity 
SCSI models. They are 
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= Details of how to installa 


Figure 1. internal CD SCSI GD burtier are given in 


burner SCSI connections. 


Set Termination “ar 


it CO-R is last SCSI davice 
en chain 


S¢3i ID 


TERM 
on & 


Set SC511ID so 

thst of the CD-F 

does'nt clash with 

that of others in 
‘chain 


Intertaced to the PC by means 
ofan Adapiec 2940U0W host 
adaptor’, a bus-mastering PCI 
curk-A decent disk subsystem, 
capable ot sustaining rhe 
throughput dictared hy the CD 
burner’s wtiting speed, is 
essential. During ihe writing of 
CDs, the writec niust havea 
steady stream of data. The CD 
bumer has 2 buffer (typically 
IMb in size), which is designed 
Lo Campensate for instances 
where the flow of data is 
intcrrupied (by, for example, a 
thermal recalibration process 
within the hard disk). The 
buffer can onty go so far; if it 
empties ai any paint during 
writing, then you'll get a buffer 
under-nun error. message — and 
4 ruined CD-R. You are best 
advised to tweak your system 
for optimum performance (for 
example, disabling screen savers 
and enabling hus mastering and 
32-hit disk access — if 
supported). 


_ Polarising Key 


Figure 3. SCS] 
connections on rear of CD burner. 
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Figure 2. Wiring tp CD 
burner to Apple Mac. 
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Figures 1 - 3. The basics behind 
SCSI are straightforward 
enough; up ta seven 
individuatly-addressable devices 
(plus the controller} can be 
simultaneously daisy-chainect 
with SCSI 1 and SC512. The 
latest SCSL specifications, Ultra 
Wide and SCSI 4, will address 
up 10 15 devices (plus the 
controller}. Each device must 
have a unique address (or ‘ID’), 
which is set via jumpers or DIP 
switches; the controler resides 
at D7: Availahle SCSI 
peripherals include, hare disks 
and CB burners apart, scanners, 
DAT rape drives (which wont 
read audio DAT tapes, in case 
you were wondering!) and SCSI 
CD-ROM drives (which support 
digital audio extraction!). 

The nest issue is that af 
termination. Each end of the 
SCSI bus must be terminated by 
a resistor pack, or reliahle 
operation ~— essential during che 
hurning ofa CD —isnt 
puaranteecL The SCSI bus is, 
after al, a series of transmission 
lines. Failure to terminate them 
properly couid result in 
reflections, and hence 
comuption of the darastreani, 
Most recent SCS} host adaptors, 
such as the Adaptec 2949, 
Support duLlomatic tenninatioan. 
Normally, these cards will 
terminate themselves if they 
detect one or more peripherals 


© connected to either the intemal 


or external SCSI buses, they 


: -detecr that both internal and 


extemal buses are in use, they 
then switch off their own 
termination. Tf this. wasn’e done, 
then there would be chree sets 
of terminators in place — one at 
either encl, and one in the 
muddle! 

Most PCs have sufficient 


> intemal space fora CD burner; 


as a result, vou need oniy 
connect it to the internal SCS] 2 
bus of the hast aclapror via a 50- 
way chbon cable (normaliv 
supplied with the card}, and 


Adaptec 2940 {order code CEI36B). 
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Figure 4. Hooking up the audio connections. 


enable the drive's termination. 
AS an alternative, you could 
build the burner into an 
external enclosure (suciy a5 
Maptin’s CD30), 2 box that 
conzains a halfheight drive bay: 
extemal SCSI connectors and a 
switch-mode power supply All 
Apple Macs have a SCSI 
interface, hut few have the 
space for an internal CD-R 
drive: in these cases, external 


SCSI enclosures are the only 
solution. To connect the case 10 
the Mac's eaermal SCS! port, 
you will need a cable with 2 50 
way Centronics plug at one end, 
and a DB25 at the other 
(Mapiin order code DG54)) 

Yo conneci ta aPC, you'll 
need a different cable that does 
have a 56-wny Centronics at ane 
end. The connector at the orher 
end will depend on your SCSI 


External SCSI casing (order code CE34 
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host adaptor. H it’s a Fast SCSI-2 
card, then it will need to he a 
50-pin hali-pitch plug. If it’s an 
UliraSCSI can, that cable will 
need a 68-pin half pitch 
connector at its other ened 
instead, The respective Maplin 
order codes are DG63T and 
DG66W Ifthe enclosed CD 
burner is 10 be the last clevice in 
the chain, ensure that the 
drive's termination is switched 
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on, or purchase a SCSI-1 
tcrmination resistor biuck 
(Maplin DG99H) that plugs inin 
the second SCSI por on the 


— back of the enclosure. 
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CD mastering software allows 
you to undertake a ‘test run’ 
in order to ensure burning 
will proceed withaut errors, 


Audio Recording 


Windows Sound Recorder will 
oniy capture audio for a kav 
iens Of seconds — clearly not 
long enough for music tracks. 
There are alternatives available, 
however. Adaptec’s Fasy CD 
Creator Deluxe, a commercial 
Wintiows $5/NT 4.0 (Mac span) 
CD mastering package what sells 
for £80 or so, comes witht a neat 
an plication that goes by the 
name of Spin Doctor: This 
includes not only a WAV 
recorder (with a useful 
recording level indicator) but 
aiso some neat DSP features. It 
will average out thé auctia levels 
of 2 series of captured songs, 
avoiding clrastic changes in | 
volume when you cone to play 
the final CD. There is also 2 
effective naise reiluction filter, 
for cleaning up scratchy records 
or hissy tapes. Don’t he 
tempted io use it unless 
absolutely necessary — it does 
add distortion (such as 
sibliance, particulariyat the 
higher settings}, and is an aff 
fine process that mkes ages to 
complete Audio editing 
programs, such as the popular 
shareware CoolEdit 96 and 
Goldwave (available from 
various sites — check out the 
Vinlous (ext-string search 


unatar {order code DGOSH). 
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Cool Edit - a flexible shareware program. 


engines on the Internet, like 
htipAvwm. altavista.digital.com 
and hup-//Avwwisharenare.com), 
can also be used to capture 
audio, and are particulary 
hanciv if the CD mastering 
software doesn’t make 
provision for capturing 
anilogue audio tor transcription 
to CD —and most cion’s. The 
carrect recording levels arc 
Important, to avoid distorian; | 
recommend experimenting wich 
clips from songs first, in order to 
detennine che optimum level. 

Audio editing programs are 
capable ofa lot more than 
simple capture, however. You 
can accurarely tim clips (to 
dispose of vinyl fead-in and leadl- 
Out srooves, exaniile), ancl 
carcy out smooth fades. Ocher 
effects include sample rate 
conversion (if, forsome reason, 
yOu want to commit a mono S-— : 
hit file to CD, you can), various 
D5? noise fitter trickery and 
other post-production effects 
like echoes, channel swapping =: 
and panning. Be warned, 
inough — since we could be 
working with files over 1G0Mb in 
length, processing times can be 
rather long. For example. a trim 
openiion on Goldwave cin take 
nearly 10 minutes, # the time- 
consuming creation of : 
temporary files is factored in-. 
Those temporary Giles also 
consume oodles of hard disk 
space! 
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The CD masiering software 
supplied with burners, notably 
Easy CD Pro (Mac and PC) also 
: makes provision for the copying 
: Qfaudio CDs (or data files, for 
: thar mater). An add-on 
program for Astarie’s ‘Toast, 
CD-Copy. dlows.the same ends 
to be achieved on Apple Macs. 
Typicaily. the audio teacks are 
convened. into digital auclio 
format and stored on the hard 
disk; a ‘drag and drop” interface 
allows you to select the desired 
pieces of music fram the 
orginal disc. CD-sourced tracks 
cun be combined with other 
material that you havé captured 
(such as vinvl records) ro 
generare Hexible compilations. 
AS an alternative, sone 
programs allow you to copy the 
entire disk in one go if your CD- 
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Audlo track listing on Easy-CD Pro $5, CD mastering software 
suppiied with the Phillips CDD 2600 - and many other burners. 
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ROM supports digital audio 
extraction. Interestingh;, Adaniec 
includes one with its SCSI utility 
suite (EZ-SCSE v4). Effectively, 
ihe dara is shunted from the 
CD-ROM straighi across to the 
CD bummer across the bus. Multi- 
speed capying of CDs is 
possible if your equipment 
supports it — a high-qualiry 
version of the twin tané deck, if 
you like... 

lf your mastering soltware 
doesn’t support extraction of 
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Goldwave, an excellent sharewa re audio editing program. 
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Shareware APS players. 


CDD72600, the audio quality af 2 
CD capture may be spoilt by 
background noise. The reason 
behind this ts jiver. Thankhully, 
freeware jiterconmecion 
programs can be found on the 
Internet. Indeed, jitter 
correction is built into CD Worx 
(which can be downloaded from 
htip:fivev. inate con/-ryubh/cov952)z.zip} 
By now, you should have a 
collection of cligital audio files 
on your hard disk, ail of which 
should be 44.1KHz, 16-bit, 
stereo, Irs now time-to make 
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CBWORX 
allows audio 
tracks to be 
extracted 
from CDs - 
HF your 
c5-ROM 
drive is 

up to HI 


audio from CDs digimlly, then 
some shareware and pulslic 
domain programs can help. 
Another command-line program 
for the PC, CD-DA. altows you to 
specify tracks by qumber and 
write them to the hard disk asa 
AWAV file. The:shareware 
progam, which also suppons 
weird and wandercful formats 
jike CD (remember chat?) is 
available from many Web sites as 
da2wavl/ zip, as is the simpler 
CD Grab program (cderab.zip}. 
A Windows 9 -based shareware 
akernative is CD Worx. Nore 
that you'll need 2 CD-ROM drive 
capable of digital audio 
extraction — all of the SCS} 
drives I know of ave, and some 
recent IDE/ATAPI models cin 
apparently handle it as weil You 
could, as an. alternative, use the 
CD bummer for extraction; this is 
ceriainiy rue of SCSI modeis. In 
some cases, certainty the Philips 
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your CD, using ie masterine 
software supplied with your 
drive. Windows 95 programs, 
like Adaptec’s Easy CD Creator, 
benefit from 2 wizarel that 
guidés you through the process, 
The first job is to select the ype 
of dise that vou want (0 create. 
In mos; cases, this will be an 
audio CBD {i.e. Red Book). As an 
alremtive, you could select 
mixed made’. This allows you to 
put both cara and music onto 
the same CD. Audio CD players 
won't play the frst unack, which 
coaniains the dar. 

Or rather they will — the track 
registers on the time-elapsed 
display— but muting is engaged 
to prevent what would bea 
terrible racket from damaging 
your cars or Speakers. The. next’ 
siage is ta add the tracks 
fand/ar files, if it’s a data or 
mixed mode disc) ta a playlist 
that is an essential part of the 


mastering program. Lip 10 99 
tcacks are allowed! by the Red 
Book standard — enough far 
anyoody. H's an casy process, 
and mastering programs vall rell 
you — typically via a percenuge 
bar — how close vou are to 
filling the CD. T wauld 
recommend that vou fill the 
disk in one 20 where possible — 
splitting the activity into multiple 
SCSSIONS MAY CAUSE : 
incompatibilities with audio CD 
players, although pretty much all 
CD-ROM drives are alte 10 read 
so-called multisession digcs. 

And now it’s time to make 











your CD! Various options are 
available far writing. The first, 
and most obvious, is the writing 
speed {1x 2x 4x, depending an 
your burner’s capabilities}. 
Although it's tempting to go as 
fast as passihle — and it’s better 
for the disk too, the writing 
speects should matched io the 
PC's performance. Test options 
allow you to empirically 
determine the fastest practical 
speed. Another commen 
writing feature built into many 
CD mastering programis is the 
addly-named dis¢-at-once’, 
which dispenses with the two- 
secand gap that CD piayers 
auroniaticatly place between 
iracks. Handy for mix-rype 
dance compilations, or 
classical music. 

In che majority of cases, it is 
dlso possible to create a dise 
image — a. representation of the 
audio and/or computer data as 
it will. appear on the CD. This 
option is useful if you plan to 

make severaj copies, or 
producé a mastering file 
suitable for mass-duplication by 
an cxternal agency. Uniess the 
CD is 10 bea multi-session clisc, 
check the ‘close disc’ option, 
which ensures that the CD ean 
be read on all equipment — but 
not subsequenily adcded ro. 
Discs that are suill ‘open’ ean, in 
my experience, onhy be read by 
CD burmers, kt is also worth 
pointing out chat around 15Mb 
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of the CD‘s capacity is wasted 
between cach session and the 
next, so don't use multisession 
writing unless you have io! 

An Option particularly 
recommended, particularly for 
the first few runs, is the speed! 
test. This rakes the form of a 
simulated write, and is good fcr 
assessing whether your system 
is capable of providing the 
conunuous flow of data needed 
by the humer. If you get buffer 
under-ruos — which would ruin 
2 disc during actual writing — wy 






Producing 
- audio CDs 
_ with 
Adaptec’s 
 Easy-€D 
) Creator. 


te 
A 


Toast - a Mac CD mastering 
application that can handle the 
creation of audio discs. 
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‘ Spindactar, inehited with 
Adaptec Easy CD creator. 


a lower speed. The Adaptec 
programs are well chought-our 
in this respec. They will test- 
write at the hizhest speed first 
of all. If successfil, writing will 
automatically proceed. lfan 
error is encountered, then 


successively: -slower runs are 


aed unnl Go enor are 
reported. at which point writing 
at that speed commences. AL 
ihe end, you shoulil have @ disc 
that is compatible with ail of the 
CD equipment dotted around 
the hame! 
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‘The Reference Website for MPEG! 
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MPEG Audio 


MPEG audio has aroused 
significan: interest of flare, in 
both political and technological 
cantps. Basically it allows vou to 
conipress an audio file to less 
than one tench of its original 
size with no significant loss of 
quality, The compressed file 
requires a special application 
for playback. MPEG. audio was 
designed for satellite 
communications and CD-quality 
broadcast ijinks over ISDN. 
However, it is also becoming 
popular in the world of CD, 
Games 2nd multimedia 
developers use MPEG auclin to 
maximise the disk capacity For 
Une same reason, tuke-up 
imong owners Of CD bumers is 
similarly strong. You can fit 
several hours of CD-qualint 
music onto a single 650Mb CD- 
R. MPEG audio CDs could 
provide background music 
while you work, or simply be 
utilised as a great audio 
archiving medium, The 
problem is chat your computer 
needs 16 be powered up on 
whenever you want to listen to 
any music that’s been recorded 
in the MPEG auclio format; the 
files are recorded as data 
(S09660 for cross-platform 
accessiblity, Joliet for Windows 
‘95 and NT4. Jone filenames) 
and as such can only be read hy 
CD-ROM drives. 

MPEG aucio has been in the 
news recentiy, mainly because it 
is now seen as 2 chrear to the 
music industo: Many 
enthusiasis are illegally 
uploading copyriehted songs, in 
MPEG audio format, to FIP 
servers for download by their 
friends — and ‘anybody else who 
finds the servers in question. 
Theoretically, you could build 
Up an impressive music 
collection without having to 
purchase a single CD. “hecher 
you would want to is another 
matter — the average lengih of a 
file is 4Mb; quite a long wait 
when average Internet access 
speeds are considered, and a 
significant phane bill at the end 
of it! In the States, where local 
calis (and hence connect 
charges 70 ISPs) are tree, it's: 
another matter. Same US 
record companies recognise the 
porential of MPEG audio 
clistribution, and are seiling 
songs for download — just pop 
in your credit card details, and 
half an hour larer the music’s in 
your PC,. 

MPEG audio compression is 
very similar co the svsrems 
employed by Sony’s MiniDise 
and Philips DCC (the latter 
does, in fact, employ an early 
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form of MPEG audio), All of 
these systems achieve. their 
impressive efficiencies by 
discarding information that 
cannot be perceived hy the 
average human ear. Central to 
their operation is ike fact that 
the ear can only hear sounds 
above 2 certain threshold. The 
level of this thresholdl is 
dependent upon the frequency 
of the signal, and is at its lowest 
point in the midrange (around 
2 to SkKHz). Below and above 
these itequencies, ears become 
progressively less sensitive. In 
addition, some sounds will 
mask out athers closein 
frequency but fower in 
aniptirude. A system known as 
perceynual adaptive sub-band 


coding (PASC) is responsible for 


the encoding process. 

The audio signal is split into 
32 sub-bands by filters, each of 
which has ihe same fixed 


bandwidth. Next, dre-threshalds 


are determined) for each sub- 
band by examining the 
amplitude of each sub-band, 
and the inumediately-acjacent 
ones, Any signals above these 
thresholds are encoded; the 
others are discarded. During 
playback, the audio signal is 
synthesised out of these 
encoxied speciral camponenis. 
PASC is used in) all variants of 
MPEG audio encoding. There 
are currentty three of these, 
which are hierarchically- 
compatible — Laver ] 
(developed for DCC), Level 2? 
and Level 3, Al! have the same 
header informition, a simifar 
resilience to errors and can 
WUPK aT 4 variety of sampling 
frequencies (32, 44.1, 48kHz). 
Layer 1 is capable of warking 
at data rates from 32kbit/sec to 
448kbiv/sec. The upper limits of 
Lavers 2 and 5 are 3S84khitSec 
and 320kbitSec respectively. All 
three can provide an audio 
accompaniment to MPEG 1 or 
video, or used in their own 
right The main practical 
differences concern the levels 





sip Etdawes 


PASEO PAdd eho wer ahdas rer ed aee 


Sittes 


Se EEe ta tebade 


444P400 44 


of compression possible. Layer 
1 could typically only manage 
4:1 if CD quality was to be 
ebuined, while Level 2 will 
deliver similar results at 
betveen 6:1 and 8:1. Level 3, 
currently the most popular, 
delivers the same quality at 
between 10:1 and 12:1. It is 


these levels of compression that 


have got people really excited. 


Working with 
MPEG audio 


Although hardware MPEG auclin 


encoders are available, they 
ten) to be rather expensive 
items desig¢med for the: 
broadcast industry A much 
cheaper alternative is to do it 
via software, and there is much 
of this lurking armaind the 
virtual nooks aad crannies of 
the Internet. The anly 
disadvaniage is that enccxuling 
tends to be an off-line process. 
You take your audio signal as a 
“WAY fle (in the case of PCs). 


anc stuff it shrough the encoder 
program. Same: time iater, you'll 


get an adelitional file ¢.Mpx, 
where x §5 the layer type: MP3, 
for exanipie, is Layer 3) that 
contains the MPEG-encoded 
audio. The speed of conversion 
depends wholly on the 
performance of your system. 
The i3enc.exée and Belecexe 
MP3 encoder/decoder 
shareware PC programs; for 


L3DEC converts MP3 audio files into standard Windows WAV format. 


GI February 1998 ELECTRONICS AND BEYOND 





belebhebebendd piers 


O¢eed@rbaeassace 


SPeea PrP Rem bbe de PPEAAA Phd PPE Ede ee 


Seed pequada 


aepaae 


shaaee 


a44h 


*hedetrilaebbhbeeeeun 


=<¢¢ 


‘MPEG 
encoder a 


example; are available from 
many web sites in’a single 
archive by the name af - 
13¥261d L zip. They originate 
from FraunhoferGeselschafi, 
commercial German research 
Organisation 

http://w. iis. fhg.de/audio). 
This group was closely 
associated with MP3 
development, and is also 
responsible for the popular 
Winplay3 MP3 piayer for 
Wintlows. The first program, 
enc.exe is the encoder 
(uncompressed 16-bit WAV to 
MP3), while the second is the 
decoder (MP3 to 16-bit WAV). 
Because they run under DOS, 
theyre not particularly user- 
friendly. They will, however, 
quite happity work ina DOS 
box under Windows; there is no 
need io ‘sheli out’. Samebody 
has written 2 Windows ‘front 





| shareware for 
- Windows 95. 
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MP3 file chart was created from 
it. The fact is chat one is over 
ten eimes the size of the other! 
You can specify the hit rate (and 
hence compression quality), 
olus other optiuns. Some of 
these, such as the ahility to 
handle a range of input file 
types (Sun workstation audio, 
for example), are disabled on 
the unregistered program; if 
you nee! them, vou'll neeel the 
$250 registration feet The 
default aptions (112kb/s 
transfer) will suffice for most 
applications, in which case use 
IS CaSV: 

Gene inputicav output mp3. 
It is probably putting both 
progrums into your DOS 
directory (or making a PATH 
reference t0 them) sa that they 
can be run from any drive or 
directory on your PC. 

| found that Benc.exe was 
capable of converting 3 3 
minute WAY file into Layer 3 
MPEG in under 20 minutes, 
using 2 P133 (now old hat!) 
with 48Mb of RAM and plenty of 
OCS] storage, The output wis 
optimised for CD-quality 
112kbit/sec transmission; there 
is no discemable difference 
berwveen the MP3 file and ihe 
original CD-sourced AWAY The 
onginal 3 minute song, by the 
was, Consumed over 31Mb of 
hard disk space; Layer 3 


compression brought it down 


A DOS based WAV-2-MP3 file convertor. 


end’ for these programs, 
making them somewhat more 
user-friendly — no more 
grappling with that avkward 


conunand-line syntax! This front 


end, Visual Encoder, can be 
found at http://members.visi. 
net/-flipino/coders .htal 
The encoder is highty-flexibte 

and clelivers some highiy 
impressive results. In nearly all 
cases, you can't celi che 

flierence between a sang 
extracted! as a digital audio file 
direcuy from. the CD, and the 


to about two and a half megabytes. 
This corresponds to a 12.5:1 
cOMpressiun rate; pretty nese, 
huh? ‘The second program, 
i3dec, is useful if you want to 
write a MP3 song to a CD that 
conforms to Red Book (and 
hence can be played on any CD 
hardware)... CD mastering 
software will oniv produce 
these from WAV files. With 
some shops now selling music 
over the Intemret as MP3 files, 
i3dec is definitely a useful 
program to have around if you 


Wank WO put your purchases on 
rather mare convenient CDs. To 
create a standard WAV file from 
a MP3 the following command 
is uscd: 

dec input.rap3 outputwav -wav 

Most of the time, however, 
you'fl use 2. simple application 
(such as WinPlay, which lives az 
http://wea.iis.fhg.de/audio/) 
to play MP3 files that you've - 
written to your hare disk. Such 
programs look rather like Media 
Plaver, although others are 
rather fancier in their user 
interface. bnterestingh, Media 
Player will iself handle playback 
of the older MP2 (bur not MP3) 
files if Ne:Show (http://w. 
microsoft.com/netshow) has 
heen installed. This is because 
NetShow handles -asf (active 
streaming format} files — 
including MPEG audio — and 
the appropriare cadecs are: 
installed with.the software. 
Other Windows 95 shareware 
players include the excellent 
WinAmp (http: //vinamp. lh. net), 
and MuseaArc (from various sites). 

Fraunhoter-Geselschaft also 
markets, via its Opticom 
offshwat, 2 fully-commercial 
($400) MP3 encoxling program 
for Windows ‘95. I's quicker 
and considerably more user- 
ffiencliy than its DOS 
predecessors, and installs a 
codec that cin be usect by other 
Windows applications (such as 
digital auctio editors). A 
freeware Windows-based 
aliemative is MPEG Encoder, 
which at the time of writing cin 
he obtained from its creator's 
web site (http://users.bart.nl/ 
-solok/). is rather slow, but 
provides a lot of options, If 
you're prepared to accept Level 
2 MPEG audio coding, then you 
might be interested ina 
shareware. plug-in for rhe 
aforementioned €Caol 96 audio 
editing program (http: //wew, 
syntrillium.com/cool.htm). 

Players and converters 
abaund for Mac, too. A 
powerful Layer 3 encoder — 
which requires a PowerPC — is 
available for Macromediin’s 
Shockwave (it's a commercial 
$300 plug-in for SoundEclir). 
Further details irom the 
Macrogiedia web site at 
http://w. macromedia.com/ 
support/soundedit/how/shack/ 
sound devteols. html. 

A free alternative Is the. 
Mpeck Encenler, a PowerPC- 
hative program that supports 
both Layer 2 and Layer 3 audio. 
li lives at http: //wew.anioe. 
net/-ga/mpeckers. html. 

The only 650x0 Mac MP3 
progran: that | could find was 


MP£GAud, which is available in 
both FPL and non-FPU 
versions, The program, which 
supports Layer 2 only, can be 
found at http: //home.ptd.net/ 
~warnergt/MPEGAud1.0.1a2.hgx. 
Mac MP3 players include the 
PowerPC-only Macamp 
chttp: //macamp. th.net/getit html) 
and SoundaApp (http: //wsu-cs~- 
students.stanford.edu/~frank 
e/SaundApp). which will nin on 
a 680x0 Mac with a FPU. 
Windows 3.x programs are 
also available, although if your 
machine doesn’t haven't 
sufficient power to run 
Window's 95, then it probably 


: won't have the juice to nun 


soitware MPEG (or, for that 
maiter, CD mastering) 
applications. In the Interests of 
those who suill run Windows 3.x 
on the grounds of compaiibility: 
with Windows 95-incanipatible. 
(but nevertheless essential) 
16-bit programs, here goes: The 
aforementioned WinPlay 

chttp: //waw.iis.fhg.de/audio/} 
is also avaifable for Windows 4.x, 


: while encoding can he achieved 
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wing DOS (or ihe DOS window} 
to run Bencexe (covered earlier}. 
The decoder F5dec.exe will alsa 

run in this way. 

Tomega Recortdh, available for 
PC and (shor#ly) Mac pladiornis, 
is 2 commercial MPEG audio 
recording program currenuly 
being given away with 10-packs 
of Zin disks. You can alsa 
purchase it on-line from the US 
Iomega web site 
(http://w. jonega.com/product/ 
prodquide/softquide/ index. hint) 
for $40. Recordit compresses 
audio’ sufficiently for it ta be 
written without problem by the 
popular Zip drive — which, 
atthough much faster than a 


floppy, is still ne match fora 
hard disk — without any 
prohlems. Recordlt’s core is the 
i-media compression 
technology bought in from the 
QDesign Corporation 

(http: //wev.qdesign. com}. The 
compression is compliant with 
MPEG ‘audio, and incieed the 
fites that it produces can be 
read as Level 2 audio files, and 
a5 such converted into WAV, by 
the command-tine [3dec.exe 
program. Such fifes can also be 


> played hack through Mexlia 


Pisver, because the relevant codec 
is installect within Windows. 
Réconiit's main advantage 
over the others we've looked at 
is its ability to work in reer! time 
without any extra? hardware — 
apart, of course, from the 
soundcard. The sofiware offers 
four grades of campressian 
quality (AM to CD), and an 
input selector (mic/CD/ftine). 
From then on, it's a case of 
hitting the record burton to 


; Capture compressed audio to a 


orl bb Edmenge bh 


named file, Another button 
provides file selection and 
playback. Recorciit works 
exceptionally well; comparing 
CD with a Recordlr recording 
(made ac che highest quality 
setting) revealed no discermmible 
diflerence. The hype implies 
that Record{t uses MPEG 2 
audio. That’s not strictly tue; 
the compression system behind 
the formar is Layer 2 audio —a 
system that could be pressee! 
into service with both MPEG | 
andl MPEG 2 video. Because its 
codec slots into Windows, MP2 
files can be used by other 
Windows applications including 
Media Player. For exampte, the 
MPEG conversion program 
supptied in Utead's Media 
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Recordit from lamega, ts a raat time MPEG level! to audio recorder 
: and player. : 
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Studio video editing suite 
allows conversion back 10 WAY. 
MP3 players will also Bandle the 
earlier MP2 Giles, since 
backwards-campauibility has 
been written into the standard. 

The highest-quality mode 
(236kbitSec) is reserved for CD, 
while the next one (192kbitSec) 
down will casihy accommoaiate 
ihe output from a hi-fi cuner; 
you can reconi broadcasts with 
your computer using a lintited 
amount of hard disk space. Tf 
you like what you hea it would 
be possible expand them into 
WAY files using the ahove tools, 
and creare Red Book aurclin 
CDs. As an altemative, the MP2 
files can be stored an CD-Rs in 
their own right — there's sufficient 
Space for several concer, ora 
whole comedy series. 

lf anything, RecordIt's 
192kbi-/sec mode is 160 soot 
for some of the atracious- 
sounding rubbish being poured 
out of radio stations (Radio One 
and ILR, especially) whiels is 
compressed to the point of 
unliscenabiliry. But who cares if 
the squashed dynamics and 
unpleasant harshness mean 
hooking in another listener 
over the noise? DAB gives 
hroactcasters an excuse to 
deliver che best quality from an 
urcomoressed studio feed, 
bringing out the best from our 
hifi cquipment, Indeed, 
compression will be a 
switehable feanire restricted to 
the receivers — nowtbls; chose 
built into car audio. Whether 
engineers will simply lift the 
audio downstream of the 
compressor/limiter in che 
interests of laziness is another 
matter. 

Rant mode off... 


Copyright 
Warning 


With the equipment and 
procedures outlined in chis 
article, it is passille to make 
recordings of copyrighted 
works. If this is the case, such 
recordings must be made solely 
for your own use, and then only 
if you have the original 
recordings. lf you do not own 
the copyright, or have 
permission to copy tom the 
copyright owner, you may be 
violating copyright faw and 
coukl be subject to payment of 
damages and other remedies. ff 
you are in anv doubt, please 
contact your legal advisor. 

In the final part of this article, 
we look at mastéring CDs from 
digital sources, making Video 
CBs and the presentation of, 
vour discs. 
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Diary Dates | 
Henry possible effori has been made 

ta Ensure that information presented 
here ts correct prior to publication. 

19 avoil disappointment due to late 
changes of amendmanis, please contact 
event OrBanisations ta continn details, 





January 1998 


7 January, From Real To Real ~ 

the Power Generation: Early Eminent 
Electical, Engineers Captured On 
éschive Aim, IEE, Savoy Place, London. 
Tek (0173) 246 4871 


18 January. Ofdham Amateur Radio 
Chub Maobite-Rally, Elizabeth Hall, Civic 
Centre, West Sweet Oldham, 
Lancashire. Tel: (01.705) 846143. 


21 January, Energy Efficient Motors: 
Saang fdoney Or Costing Tne Earth, 
IEF, Savoy Place, Loncon. 

Tet: (04.71) 340 1871. 


22 January. Indusine! Manufacturing 
Busiress In Tre 21st Century Seminer, 
Natenal Motorcycis, ftuseum, 
Birninghsm. Tet: (0271) 240 4871. 


27 January. Tools And Techniques For 
Dealing With Uncartainty, IEE, Savoy 
Plate, Landon. Tel: (0171) 240 1871. 


28 to 29 January. Business Computer 
Systems Show, GMEX Centre, 
iianacnester. Tel: (0261) 725 BO18. 


February 1998 


2 February. Tre Iniemat And The Law, 
lianchester Metopatitan linnersity, 
ilanchester, Tet: (0171) 260 1874. 


6 February. Personal Communications 
In Tae 2351 Century, (EE, Savoy Place, 
London. Tel: (0174) 240 4871. 


11 to 12 February, |maz2 Processing 
and Optic fechnolegy, National 
Exhibition Centre, Bisniingnam. 

Tel; (01822) 614672 — 


22 February. Seti Leaming Robots: 
Semmar, IEE, Savoy Place, Landon, 
Tet: (OL 711 240 1873. 


16 February. Serious Low Fiying ~ 
Coiloquiim, IEE, Sassy Place, London. 
Tel: (£71) 220 1874, 


AT 16 29 February. Video Forum, 
Vembvey exhibition Centre, Loncion. 
Tel: (01273) 857206. 


22 to 25 February. Focus on, 
atonal Eshibiticon Centre, Bimningham. 
wl: (8281) 682 2618. 


March 1998 


3 ta 5 March, integrating CADCAM, 
Nawal Faniition Cente, Birmingham. 
Fer (OL 71) SBR 2430. 

4 Rtarch. Design Of Digital Cetular 
Hansets Colloquium, IEE, Savoy Place, 
Lorion, fel: (0171) 240 1871 


4 Wiarch. Bectronic Aids For Motor 
Vehictes, IEE, Savoy Placa, London. Tel: 
{017 3) 240 1872 


113. to 13 March. The Production Stow, 
Business Design Centre, Landan, Tel: 
(9171) 505 8340. 


42 March. }{OSILISING UK pic, Landon. 
Tel: (0171) 562, 7650. 


17 to 19 hiareh. NEPCON Electronics, 
National Exhibition Centre, Birmingham, 
Tel: (01892) 544027. 


19 ts 24 March. 
Communigation Skills Fair, Noyates, 
Londan, Tei: (64322) G606076. 


24 to 26 March. Energy for Industry, 
Ohmpia, London, fe (01483) 799147. 


27 March. Viomen In Engineering, 
Lecture By Veronice Perans Davis, 
JEL, Savoy Piace, London. 

Tes: (02713 240 2871. 


SCC Petreaceeeeeareee es eo Uaweaetaeeeese 
Messe send dataits of events for inclusion 
in “Diary Dates” to: News Editar, 
Gectonics and Leyond, RO. Box 3, 
Ra,feign, Essex SS6 SLR or email to 
swaddingian@'cix.compulink.co.uk. 
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There Will Always Be A Place 
For A Good Book, Concludes 
Technology Forum 
The prospec of an-eady night with a jap top 
and a good CD ROM is still remote according to 
delegates a1 2 recent IEE Forum to debate 
“Hectronie Publishing — How will it work?’. 
Organised by the IRE and held under the aegis of 
the Enginecring Council's 20.20 Vision programme, 
the Forum sought to identify che social and 
economic impuct of new publishing technologs, 
rathér than focus on the technology itself, 
Traditional publishing houses, libraries, 
Universitics, engineering societies, government: 
departments and electronic publishers were all 
represented at the meeting which was held ai the 
IEE and chaired by Professor Sir Geoffrey Alten. 
All agreed that, for the forseeable future, paper 
based and electronic information systems will 
operate in tandem. Information overload, a variety 
of transfer standards, financial constraints, 
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difficulties in information retrieval and the 
complex issues of copyright all dictate chat the 
paperless society will be some time coming. 

Deiepates to the Forum agreed, however, that 
electronic systenis will play an increasing role in 
publications, even if the eventual output medium 
Is pnint-on-paper, 

The wansition from print-hased io screen-hased 
systems does not suarantee that traditional 
publishers will be able to make the transfer 
successfully and indeed it is likely that new 
information providers will emeree as the 
publishers of the future. 

It was also agreed thaz traditional libraries. which 
have provided a high level of service in the past, 
will continue to do sa as long as paner publications 
are available. The prowth in electronic publications 
offers libraries new opportunities as information 
intermedianes which, resources permining, mast 
will ermbrace willingly. 
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Captains Of Industry’ 
Debaie Indusiry’s 
Future At Computers In 
Manufacturing 
Computers in Manutaccuring, this year 
featured 2 debate for Captains af Industry — 
boardtevel members of manulaccuring 
industry in the UK. The event; which 
included keyriote addresses from nwo of the 
UK’s feading industnalists as weil as the 
chairman of the Select Committee on Trade 
and Indusury, was avencttedt by same 120 
boantblevel executives from across the UK. 
Addresses at ihe debate — entitler! Britain: 


A Manufacturing Future? — were delivered by 


Martin O'Neill, MP chairman of rhe Select 
Committee on ‘Trade and industry; Jurcen 
Gehrels, UK chiél éxecuthé of Siemens plc; 
and Khalil Barsoum, general manager of 
IBSf Gkand [refand. 

One of the key messages ar the event was 
that UK industry cannot afford to get lelt 
behind in the technology race. “I do not 
believe that the DK has a future as a low- 
cast manufacturer,” said Gehrets. “We musr 


now play che innovation card. 70 per centof 


Siinens’ business comes fom products 
intraaduced in che last five years. Some 
companies in the UK are still too short-term 
and clon’t invest enough in IT.” 

-Barsoum focused on the nue of 
cechnological development in the IT industry: 
Newvorking in particular will be the key to 
the furure. “Chip power has always been the 
focus in the past,” he saicL “Bur expanentiat 


drives the IT revolution forward. Tn 1988, a 











fibre-optic cable carriext 45 million bits cer 


: seconcl, In a few years, a similar cable will be 
; able to carry 1 million bits per second. And in 


fifteen vers’ ume, the kind of technology 
that industry invests in now will be available 
in Dixons,” 

According to Martin O'Neill MP the event 


: was particularly usefel in chat it helpeci to 
: spread the cospel of TT among 
:* manufacturers Of all sizes. “The 
> Opportunities offered by the IT revolution 


must be made available and understood by 


all in business,” he said, “Even the biggest 


manufacturer is dependent upon small 


3 companies “clown he road’ who supply 


them. Getting the message across and clown 
ro anal and medium-sized enterprises is a5 
mMportint as reaching the big companies.” 


First Building 
Biock In Place 
Creating 
National Grid 
For Learning 


Davicl Blunkett. 
Secretary of State tor 
Education ancl 


: Employment has officially launched the 
2 Merseyside Education OnLine Network 
: (MEON), the. first building block in the 
> Govermment's National Grd tor Leaning. 


MEON, initiated] by The Merseyside 


: Learning Parmership, aims 19 improve 
: education radically through the application 
gronsth in nésworking bandwidth will be what : 


of technology, unlocking fresh potential for 


: learning and achievement. ICI. the IT 


JANUARY CLEARANCE SALE 
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IN) cait the Maptin order line NOW on (01702) 554000 
REGISTER FOR OUR DECEMBER. OFFER DETAILS 


Offer ends 28 Febroary 1998 Prices are subject 10 val. fexxep?t boots) all orders sut¥ect-to 4 postage & packising chars af $2.95 (ine. VAT) with nd p & p cares on orlers diet £3000, 


> systems and senices company, was selected 
: by MLP to design, implement anc! manage 


the project. | 
Based on Merseyside. MEON will provide 


? education services to secantlary schoo) 

: children, young people and adults. Linlike 

: previous education ventures, MEON is béing 
© aperated along conumercial lines, It has 

: backing from the Singte Regencration 

: Budeer (SRB) through the Government 

= Office on Merseyside (GOM), the 

; fartigipating schools and ICL 


David Blunkett, Secretary of State for 


= Education and Employment said, “i am 

: pleased to see innovative schemes like MEON 
: being put inte place: lam sure-that bath 

> reachers unc pupils at the schools taking part 


in this pilot ventune will benefit greatly from 
their access to information technology, 
*] intend co see all schools ankl colleges 


= connected to the information superhighway 


in the next five years as part of this 


: government's commitment to education. 
: The National Grid for Learning will provide a 
: fmational focus for harnessing new 


rechnolopies to raise educational standards 


; $0 that all schools can benefit in the way that 
- these Merseyside schools are already cloing.” 


MEON extends learning 1 a wiler 


> communicy, including adults, supporting the 
: concept of ‘life-long leaming’, a process of 


reskilling several times within a lifetime. 


> This community learning approach is 3 key 
? pointer (Oo the future nanine of education. it 
> proeresses ICL's 
{which comprises: curriculum content: 

: infrastructure; training and professional 

: development of teachers within 2 managed 
> service environment. 


+ Knowledge Utility Moctel 


DESCRIPTION CURRENT. SALE ‘ORDER DESCRIPTION CURRENT SALE ORDER 
PRICE PRICE CODE PRICE PRICE CODE 
ACTION BLASTER £29.99" £24,99 53361 Security System Kit £104.99 £99.99 53384 
Digital Camera QV100 £499.99 £399.99 53362 Garmin GPS il £449.99 £399.99 53385 
Sportster 33.6 Int £159.99 £99.99 53363 Garmin GPS 3] £149.99 £129.99 53386 
Sportster 33.6 Ext £169.99 £139.99 §3364, White LED 5mm £4.99 £2.99 -§3387 
WD 2.1GB Hard Drive £189.99 £149.99 53365 SIMM 2 x 32 8Mb EDO £25.29 £19.99 53388 
Cyber PET - Dinosaur. £9.99 £4.99 53366 Car Battery Analyser’ £4.99 £3:99 53373 
AutoCD Cleaner = £14.99 £9.99 §3367 In Car toniser £12.95 £6.99 53374 
| Morir FS VCR'Remote acs Fluke 7-600» ~ £69.33 £59.99 53375 
ONnUG! Watc : . , 
Fluke 7-300 £49.35 £39.35 453376 
CD Player and Car Kit £64.99 £59.99 53369 

j Samsung SF40 Fax £199.99 £179.99 53377 

Talking Timer : | 
UT-8845 spl 42684 £14159 £9.99 83370 Oscilloscope OS9100P £699.00 £599.00 53378 
Rio Va pouriser/ Scope 08-3020 £899.00: £799.00 53379 
Bosk package 62758 £17.99 £14.99'° 53371 | Scope OS-91600D £799.00 £649.00 53380 
Remote Car alarm £29.99 £24.99 53372 ‘Digital Scope 3040 £1159.00 £999.00 53381 
VR Halogen Lamp £15.14 £12.99 53383 Scope OS-904RD £599.00 £499.00 53382 

F = F 
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here can be no daubt chat 
the arrival of the tarest 
EY Nino or Southem 


Oscillation has already left its 
chaotic marks in wie choking 
smog of Indonesia and 
hurricane forcewinds battering 
the Baja Californian coasts, 
costing millions ot dollars and 
tragic foss of life. Although 
President Ciinton emphasised 
the likely effect of El Nifio in an 
October White House news 
bref, accurate satellite 
Measurements giving strong 
evidence of the impencling 
consequences of the 1997-1998 
El Nino were available as eary 
as May 1997. These were 
provided by the 1/S/French 
TOPEX/POSEIDON project. 
El Nino is a reeularly 
occurring climatic fearure 
which was first noticed by 
Peruvian fishermen several 
hundred years ago around 
Christmas who named the 
effect ‘the baby boy" Jesus. 
Scientists refer to the opposing 
event when wanm water is 
transferred to the Ocean near 
Indonesia as La Nina or ‘the 
baby girl’, El Nino increases the 
average Ocean surface water 
temperiiure, which causes 
| climatic change across the 
| world. The effects of El Nifio 
may be felt.as irr away as 
Eascern Africa, where reduced 
rainfall in the Echionian 
highiands rescricis che flow of 
the Nile river. Warm water 
Increases water vapour over che 
Pacific and results in heavy 
mins in the usually dry US 
Southwest and fires in the 
droupht-stricken cuin foresis of 
Malaysia. The situation is 
currendy so bad in Papua New 
Guinea that Australia and New 
Zealand are airiifting supplies 
anc water io minimise the 
suffering, although there is 
unlikely to be any significant 
wicrease in rainfall until 
January 1998. 

Simultaneous acean 
measuremens taken by nvo 
armbitine NASA scence 
instruments hernween 1996 and 
February 1997 suecested thar 
another weather-disrupting Ei 
Nine gonditian was developing 
in the Pacific. Sea-surface 
height measurements taken by 
a radar altimeter onboard the 
joint US-French TOPEX/ 
POSEIDON satellite and wind 
data collected by the NASA: 
Scatterometer (NSCAT) on 
Janin's Advanced Earth 
Observing Satellite: (ADEOS) 
were used together for the first 
time 10 diagnose changing 
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science saicllite dedicated to 
the study of tropical and sub- 
tropical rainfall. It carries 
micrownye and visibleAnfra-red: 
sensors and has'the first 
spaceborne rain radar which 
will comptiment work 
undertaken by che Ruthertord 
Appleton Laboratory based 
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= : : f = 
| y ¢ jronically in Papuz New Guinea. 
| ) : Tropical rainfall makes up over 
: ; two thirds of global rainfall and 
| = ; 


is the primary distributor of 
heat through armaspheric 
circulation. 
: 6 The El Nifio phenomennn is 
* : believed to he wiggered when 

: steady westward blowing trade 
: winds weaken and may even 
reverse direction. The change 
in wind direction allows the 
large mass of warm Water char 
is nonmnally located near 
Austratia to move castwaril 
along the equator until it 
reaches the cozst of Sauth 
America. This displaced pool of 
vausually warm warer affects 
where rain clouds form anc, 
consequently, alters the typical 
anmosphenc jet siream patterns 
around the globe, The change 
in the wind strength anc 
direction also impacts plohal 
weather patterns. NSCAT 
observer] myo episodes of trade 
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by Dr. Chris Lavers 


Satellite Monitoring of the 
Catastrophic 1997-1998 El Nino Event 


oceanographic and 
atmospheric conditions in che 
tropical Pacific Ocean. 
Unfortunately the ADEOS : 
satellite was Inst unexpectedly 
in fuly this year because it 
experienced some technical 
difficulties since its orhizal 
insertion in Aususr 1996. 
Officials at NASDA the Japanese 
National Space Development 
Agency say that the satcllite’s 


solar array may have been hit 
by space debris. The loss of 
NASA instrumentation for 
ozone detection and its 
scatteromeier to measure 
ocean waves «and windspeed 
will hopefully be minimised by 
the Tropical Rainfall Measunng 
Mission (TRMM) due for lauach 
from Tanegashima Space 
Centre in Japan on 31 October, 
The TRMA is tne firse Earth- 
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‘Figure 1. | 
‘Courtesy NASA. 
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wind reversal ity the western 
Pacific, one at. the end af 
December 1996 and the other 
at the end of February 1997, 
Both generated warn water 
masses, called Kelvin waves, 
that cravelled across the Pacific 
and were measured by 
TOPEX/Poseidon, Dr. Lee- 
Lueng Fu the TOPEX/Poseidon 
project scientist at NASA‘s Jet . 
Propulsion Laboratory; 
Pasadena, CA says. “Kelvin 
waves are often 2 precursor fo 
a Warm state of the tropical 
Pacific, samerimes leading to an 
Rt Nino". Figure 1 shows the 
effect of changes in the Pacific 
over several months with the 
wan water mass as 
white. Whether an El Nifio 
event occurs cannot be 
determinect by just examining 
the sarellirée data,” Fu 
continued..“A computer madel 
coupling ocean-atmosphere 
data, like the one used by the 
National Oceanographic and 
Atmospheric Administration 
(NOAA), is a necessary tool to 
issue scientifically based 
predictions.” For thé first time, 
both TOPEX/POSEIDON and 
NSCAT provided 2 near real- 
ime view of global ocean winds 
and sea levels. ‘ 
Since the beginning of the 
instrument’s operation in 
Seprember 1996 NSCAT 
observed stronger than normal 
easterly winds in che central 
and western tropical Pacific, 
Indicated by the higher than 
normal sea levels and sea 
surface temperature... This is 
usually 2 precursar of 
subsequent anomalous 
warming in the east. Kelvin 
waves moving across the Pacific 
do not necessarily mean Et 
Nino but stucking how 
seasonal phenomena like the 
Kelvin waves are related io 
evenss ltke Fl Nino over several 
years will help prediction, 
TOPEX/POSEIDON and NSCAT 
(while functioning) provided 
continuaus near real-time 
obsernations of the critical 
cevclapments in the Pacific. 
The TOPEX/POSEIDGN 
satellite uses an altimeter to 
hounce,radar signals off the 
ocean's surface to get precise 
measurements of the distance 
berveen rhe satellite and thé 
sea surface. This data combined 
with measurements from other 
instruments pinpoint the 
satellite's exact location in 
Space. Every 10 days, scientists 
produce a complete map of 
global ocean topography, the 
barely perceptible. hills ‘anel 
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valieys found on the sea 
surface. With derailed 
knowledge of ocean 
iapography, scientist can then 
calculate the speed and 
direction of worldavide ocean 
CUrrents. 

The NASA scatteromeier 
used an array of stick-like 
antennas that racliated radar 
pulses in the Ku-band across 
large aceas of the-Earth’s 
surface. The manner in which 
the radar signal bounces off the 
ocean's surface. and any 
frequency shift it may suffer, 
glows scientists to calculate 
both wind speed and direction. 
Al any given time, NSCAT'Ss 
antennas scanned two swaths 
of ocean, one either side of the 
saiellite’s nearpolar, 
sun-synchronous 500-mile 
orbit, The scatterometer took 
190,000 wind measurements 
per day, mapping more than 
90% of the word's ice-free 
oceans every 1vo days! Bath 
the TOPEX?POSEIDON 
altimeter anc che NASA 
scatterometer 
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are radar instruments which 
were designed to operate 
continuously, collecting data 
day or night, rézardiess of 
sunlight oc weather conditions. 
in addition, NOAA hus ships 
such as the KNIMEMOANS 
serving 2 nuaiber of buoys 
which record sea-surface and 
wind data averaged over 5 day 
periods. The primary mission 
of the NOAA ship 
KATMIMOANA, shown in the 
backgrounct whilst a buoy is 
being serviced (Figure 2), is the 
servicing of the FAO array of 
nloored buoys spanning the 
equatorial Pacific and the 
collection of upper air 
soundings, The TAO moorings 
are designed 0 imunsmit in 
realtime (via satellite) critical 
mereoralogical ancl 
oteanogmphic observations 
from the equatorial Pacific. 
These observations are used by 
scientists and weather forecast 
offices around the world 10 
study the rote of the tropicat 
Paciiic in short-term climate 
variations, such as the Southem 


Tropical upper iropaspheric wolter vopor anomaly from UARS MLS: 


correlation with €F Nino svanis 
{Ggore peepored hy Ce WS Rect sae crs Neel! ef of Lecpdye fre Lett. 24, ZS, {3 957)] 





Figure 3. Courtesy NASA. 
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Oscillation, whose effects are 
felt world-wide. The TAO 
program is an interpario;ial 
prograni directed by Dr 
Michael McPhaden and 
managed by the TAO Project 
office at-NOA4's Pacific Marine 
Environmental Labarator: 
NOSA. has placed an upper air 
Doppler radar for aintospheric 
profiling measurements along 
the KAIMIMOANAS cruise 
uacks, in.acidition to a weather 
balloon sounding system. 
Information recorded includes: 
GPS longitude and iatitude,. 


surface water temperature and 


salinin, air temperature, relative 
humidity, baromeiric pressure, 


. wind speed and direction. The 


latest Independent NASA 
satellite measurements confirm 
E] Nino is back and strong, 
New daa from Pacific Ocean 
sea-surface height measurements 
and atmospheric water vapour 
information taken from two 
independeni Earth-orbiting 
saiellites collected since Apri 
1997 confirm that a full-blown 
EF] Nino condition is established 
in the Pacific, Five years of 
plobal ocean observations 
made by TOPEX/Poseidon since 
its Iaunch in August 1992 have 


~ wacked three El Ninus, with the 
‘EL Niho beginning in 1997 
- expected to be one of the 


largest on record, The recent 
data shows a large warm water 
mass with high sea-surface 
elevations, about six inches 


above normal, occupying the 
entire tropical Pacific Ocean 


east of the international date 
line. The surtace area covered 


‘by the warm water mass is 
: about one and a half times ihe 
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size of the continental United 
States. This warm water m2ss 
travelled eastward from the 
western Pacific along the 
equator earlier this spring, 
Currentiy, sea-surface height off 
of the South American coast is 
10 inches bigher than normal, 
camparzble with the conditions 
during the so-calied ‘El Nifio of 
the centun” in £982-83. In 
additian, recent aumospheric 
wuter vapour data collected 
from NASA's Upper Atmosphere 
Research Satellite (JARS) show 
signs of an Fi Nino condition in 
the trapical Pacific Ocean. The. 
Microwave Limb Sounder 

(MLS) expenment on UARS has 
detected an unusuaily large 
build-up of water vapour in the 
atmosphere at heights of 
approximately eight miles over 
the ceatral-eastem tropical 
Pacific. Not since the last strong 
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EF Nino in the winter of 1991- 
92 has there been such a Iarve 
build-up of water vapour in 
this part of the atmosphere 
(Figure 3). Increased water 
vapour at these heights can be 
associated with more intense 
wintertime storm activiry 
bringing tropical moisture 
from Hawaii to the South- 
westem United States, 

in May, che Navona! 
Oceanographic anc 
Atmospheric Administration 
(NOAA) issued an advisory 
statement regarding early 
indications of El Nino 
conditions, Subsequent El 
Nino forecasis supported by 
NOAA inilicated the likelihood 
of a moderate or strong EF} 
Nifo in kate 1997. The forecast 
mace) operated at NOAA'S 
Navional Centres tor 
Environmental Prediction used 
daia collected by the 
TOPEX/Poseidon satellite. The 
added amount of aceanic 
warm water near the Americas, 
with 4 temperature between 
21-30°C ts about 30 times the 
voluine of water in afl che US 
Great Lakes combined,” said 
Dr. Victor Zlotnicki, a 
TOPE? Poseition investipator 


| at IPL “The difference 
& development skills 


ARAPLI into cash: earn up to 
REWARD! £7,000 


Can you answer YES to any of the following? 
© Thea fully designed, developed & working project. and i think thar 
others would be interested in building my design 
@ | have proven design and development experience, and I would be 
interested in undernking commissianed work 
® | have a flair for writing sofosare for PCs (or PIC chips), and 1 would be 
imMerested in writing sofware for Maplin projects 


Figure 4. 
Courtesy NASA. 





Turn your project design 












if you answered YES — 


Witté te us or E-maii us with a bodef summary of your keas or 

electronics Software skills and if we chink you've gor what it cakes ta ‘join’ 
the Maplin Projects Development Team we'll send vou information on 
what we can offer you in retum for your skills. Please mark your fetter or 
make the ‘subject’ of your E-mail: ‘Join che Teanv. 


Even ff you answered NO - 

Tux you've still got a great suggestion fora project that you think would 
have commercial potential chea we'd still like to hear fram you! Wiite to 
bs Or E-mail us with cletails of your suggestion afd why you think # would 
be a popular projec. if your project suggestion is completehy new.and 

ammerdally visble we'll send you £20 worth of Mantin Gift Tokens, If 
your sugeestion directly results in us developing and marketing a project 
fom your tdea, we'll send vou £50 worth of Maptin Gift Tokens. Please 
mark your letter or make the ‘subject’ of your E-mail: ‘Project Suggestion’. 



















PMRC Development 
Maotin Electronics PLC 
274-288 London Koad 
Hadirigh, Benfleet 
Essex 587 2DE 
United Kingertorny =". 
Email: perc@maplin.co.uk 
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berveen the current, 
abnormaliy high amount of 
heat in che near-surface waters 
and the usual amount of hear 
in the same area is about 93 
timés the total energy from 
fossil fuels consumed by the 
Linited States in 1995." The 
lares: dara recently released 
for September (Figure 4) 
shows a strong warming 
event. The TOPEX;Poseidon 
satellite devetopéd by NASA 
and the Cenzre National 
d*Ecudes Spatiafes (CNES} in 
France provides radar 
allimenry dam which 
combined with measurements 
from other instruments makes 
it possible to pinpoint the 
satellite's locatian very 
accurately in space. 

The MIS instrument was 
destgaect orginally to study 
atmospheric ozone depletion, 


but scientists have devised new 


ways of using the dar to study 
armospheric water vapour. 
The UARS satellite is 


completing its sixth year of 
operation after being designed 
for only a two-vear mission, 
and is conducting an extended 
mission of longer-term globa! 
monitoring. The fet Prapulsion 
Laboratory, 2 division of the 
California Institute of 
Technology, Pasadena, 
manages the TOPEX/Poseidon 
mission and the MLS 
mstrument for NASA's Mission 
io Pianet Earth, Fhe UARS 
satellite is managed by NASA's 
Goddard Space Fight Centre 
in Massachusetts. NASA's 
Mission to Planet Earth is a 
long-term science research 
propram designed to study the 
Earth’s land, oceans, air, ice 
and life as a toial system. 

The use of satellite data is 
certainly proving invaluable in 
enhancing the relisbiliry of 
shon-tenn global weather 
prediction, particularly 
relevant to the Jatest El Nino 
which is possibly set to be the 
largest on record. 







The following Internet sites:can be 
accessed for more information: 


TOPEX/POSEIDON: ‘http: //podaac jp! .nasa.goy/topex 


NSCAT: 
NOAA: 










http: //winds ‘43pl.nasa -gov 
‘http://rho,pmelnoaa gov 
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*& Frequency range 30kHz-30MHz 

%® USB, LSB, AM 

%® tkHz steps with clarify 

* Filter bandwidth SSB=2.6kHz wide 
AM=6kHz wide 

* Power required 12 volts 


HFS - £159.95 +cepap 


* Fully synthesised employing a phase lock 
loop VCO to ensure stable and accurate 
signal reception 

* Frequency range 30kHz-30MHz 

%* CE approved * ikHz steps with clarify 

%*& Audio outpui 2 watts * Headphone socket 


Web site: 
http://www. kbnet.co.uk/akd 
E-mail: akd@kbnet.co.uk 





SERVICE MANUALS 


& TECHNICAL BOOKS 





met gRast We now have & Monitor CD-ROM's 
a! hoe > hes 
pritt On our CD-ROM’s =: 





ae HF3E 
NEW EDITION TO THE TARGET HF3 RANGE OF RECEIVERS 


With parallel computer interface and receiver control software including 
Spectral Display plus serial interface for RTTY, Fax, etc. 








2 YEAR GUARANTEE ON ALL MODELS 


PARSONS GREEN ESTATE 
BOULTON ROAD 
STEVENAGE, HERTS. 5G1 4QG 






"ipa One p raj 
al OG Pine b 


* Quasi synchronous demodulator : 

%* $0239 antenna connection 

* Backlight 

* 10 user programmable memories 

* Tilt foot for ease of desktop view of display 
* UK PSU and wire aerial 


TARGET HF3 AND HF3M RECEIVERS 


MFS3M - £209.95 + c6 pap 


Specifications as HF3 

Also includes:- 

%* Built-in weatherfax interface 

% WEFAX disk and software 

* Interconnections cable to PC (9 pin serial) 


Tel No: 
01438 351710 
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Due to the success of opr CD-ROM compilations we can now citer 
them st a new reduced price of just £24.95 esch (plus VAT). Now there 
is even more reason for you to change to this method of data 
) purchase, Why spend 2£f's on individual manuals when you can get 
dozens on just 1 CD-ROM and save a fortune. 


PIC MICROCONTROLLERS 


Beginners Course on 16C84. One day course. Fee: £125, 


Coming soon - TY Manuals on CD-ROM 


DON'T DELAY - ORDER TODAY 
Full detatls on the contents of cach CD-ROM 
shown on our web site and our free FC Disc 
AL] orders plus post/packing £2.94 
We have the fargest gangs of Service Information and Technical Data obtsinzbl« 
2oywherc. 
For Televisions, Video Recorders, Fest Equipnicat, Compuicr Monitors, Yietsir 
Wiicless, Damcatis Bqaipmest ete ete, 
To fact practically anything electronic. 
Originals or Phocostays ay avajlabic. 


Also available, Qur carelogaes on PC Discs detailing Hoodieds of Technica! Boots 
sad Repair Gisides. Return coupon for your FREE Discs. The cotire index. of 
manuals we have is evailadle oc PC dise far just £4.00 inclusive with FREE ep- 
dates. 


MAURITRON TECHNICAL SERVICES (EB} uae 
& Cherry Treé Road, Chinnor, Oxfardshire, OX9 4QY 
Tel:- 01844-351694, Fax:- 01844 332554. 
Em#il:- sales@magritron.co.uk Onr catalogue is now on the Web at 

hitp://dialspace.dial, pipex.com/mauritron/ 

Please forwstd your PC Discs catalogues of CD-ROM'S and Technical Hooks 

for which I enclose 4x Ist Class Stamps. 
Piease supply Index of manuals on PC Dise for £50 inclusive. 


NAWE Circle ftems required 


ADDRESS 
POSTCODE You may pey by Chegue, PO or 


Visa, Access, Delta, Electran, JCB, Mastercard, Eurocard ete 


OOOO CO) CoCo CLL 
EXPIRES SIGNATURE 


includes lunch, 16C84 chip and Development Board plus 
software. 


Advanced Course on 16C84 and 16C71. One day course 
including look-up tables, Tong delays, keypads, 7 segment 
displays and A-D conversion. Fee: £125 includes lunch and 
16C71 reprogrammable Microcontroller chip, with 4 channel 


Complete Teach Yourself Package including PSU, Switch 
Input Board, Keypad Board, Development Board, 7 
Segment Display Board and Buzzer, LED Output Board, 
Analog Development Board and 115 page course book, 
plus software, Fee: £145 + £6 pt+p + VAT. 


Four-day Course - Understanding Microcontrollers 
Course Fee; £395, includes lunches and the complete teach 
yourself package. Accommodation available. 


For dates and further details contact Dave Smith, 
CrewetAlsdger Faculty, 

The Manchester Metropolitan University, 
Hassall Road, Alsager, Stoke-on-Trent, ST7 2HL 
Tel: 0161 247 5437 Fax: O16! 247 6377 
E-mail D.W.Smith@MMU.AC.UK 
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Cross Atlantic’s new suite of PC utilities, Nuts and Bolts, 
contains just about everything but the kitchen sink. Here 
Stephen Waddington reviews the new Windows toolRit. 


| Bn perfect world, Windows 
3.1 and Windows 95 woulkd 


be perfect operating 

systems that had no need of 
improvement..But this is real 
life and we all know that 
Microsoft operating systems 
crash regulary and require a 
progranimer experienced in 
machine code to achieve 


optimum performance. Every 


Oiqhitieter 


5 ~ fmage 


3x. The 16-bit version does not 
include some advanced! utilities, 
for example the Registry editor 
used to modify the start-up 
: configuration files, that apply 
: only to Windows 95. | 

If you're using Windows 95 
and are comfortable with its 
idiosyncrasies, Nuts'and Bolts. 


oiiers a weairh of useful tools. 
> The only drawback is that it’s 
: nota good choice for PC 


novices. The package is highly 
customisabie, and it makes 
extensive use of wizards to lead 
you through complex 
procedures. Ineviribly you need 
@ basic level of understanding 


: about 2 PC architecture. 


Although Nuts and Botts:is 


; pelatively easy to use, the user 


inceriace is confusing at times, 
especially when using. the 
wizards, because so many of the 


utilicies initially look the same. 


Each of the Nuts and Bolts 
component udiities can be used 
independently as individual 
utilities, or collectively using the 
integrated Nuts and Bolts 
dashboard as shown in Photo 1, 
And any of the Nurs and Bolts 
component utilities can be 


directly linkecl to each other 


and use capabilities in other 
components, Por insrance, 


Qperaing system what ever its 
flavour, neecls somé occasional 
fine-tuning, just asa car needs‘a 


, Stronghold the file decoding 
: utiliny can compress files using 
the Z3P utility prior 10 


regular service. 

The PC utilities marker is a 
crowded one, but a suite of 
tools called Nuts and Bolts 
launched in July this year has 
broken through the pack, 
offering remarksble 
performance for its relatively 


low cost. Developed in che US 


by New york based Helix 


Photo‘ The' Nuts ‘and Botts utilities can be accessed 
ieriaivaciisalty ‘or via a at hoard: interface. 


Software, the application 


: incliides more that 30 individual 


component utilities integrated 
in a single package as shown in 
Table I. 


What You'll Find in a Pile of Nuts and Bolts 


I 


——s ~~ 





Windows 3.1 and 95 


The. Nuts and Bolts CD-ROM 
comes witli separate 32- and 16- 
bit versions for Windows 95 and 


Nuts and Bolts Senefits 


a a ew oe eee ees ne 
* 
ad spr gwen se saacPF eres * a see ++¢4 e+e Stee 


f encryption. 


The Nuts and Bolts utilities 
fall into four general categories 


: as shown in Table. 2. These 


cover hard disk cleanup and 


' optimisation, system file and 


configumtion repair, security 
and management, and error 
prevention and crash recovery: 


@ Launchpad (Win 3.dand 95) Leunches programs; documents, and forders. 

@ Bomb Shehar’ avin 3.4 and S5y Protects. against overnaiting. 

@ Cleanup Wear (Yin 3:1 and $5) Finds dupiicate, od, and uniised files to 
delete, COMPress Gr Mae, 

@ Discover Pro (Win 3.4 and 95).System Inia with diagnostics end benchmarks: 

@ [éskTuner: WAn25} Detragmants disk Space. 

o imageyRestore Yin 3.4 att 95) Saws an “image” copy 6f critical disk inio.- 

@ Diskhlinder ne in 3.2, and 95) Diagnoses and repairs disk problems, 

® TrashGusrd (ind5) Protects deleted fies, ° f 

@ EZ Setup (Win95) Customises the desxtop and startup. 
@ WinGeuge {Win 3.1 and 85} Graphieatty tracts Sysiem memory, resourtes, arid 
performance in real time, 

e. Rescue Pisk (in 3. 4 and 95) Creates a boot tisk for disk recOvely., 

* a Wizard (Win85} Locates “‘omphaned shartcuts and repairs or deletes 


° 


* Registry Pro (\Win95) Manually edit and repair Regisuy database: 

@ Shredder (Vin 3.1 and 95) Penmarently deletes fites ard “security wines” free 
Gisk space. 

@ 2p Manager (Win 3.1 and 95). Compresses ZIP files end ureips existing ZIP. files, 

@ Stronghed iVvin-3.1 Bnd 95) Encrypts Sensitive files. 

@ Registry Wizard (vin95) Troubfeshoots.the-Regisoy database. 


Yablo 1. (Individual component utliitiés contained within the 
.integrated ae ‘and Botts package. 
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@ Avoid Crash-Causing Application Conflicts 
Prevezit. arry singe: crashed Zppleation from taking doin your entire system, 
Recover lost drives. Fix damiaged tes, repair ‘shortcuts, ‘directoriés, and registry 
and system. SEWUNES. ‘Boot up after the vorst disasters with YR own Nuts and 
Bolts rescue disk. ; 


Optimise and Customise. 


Test ail your | harchivere wih ihe push of a bitton. Check your Vandows Registry 
for confiict free Installation of apptteations: And keep an €yé on your memory. 
and critical system resources to prevent problems before they occur 


‘Disk Management | : 
Sump afl, those old, unused, dupficate or orphaned files that ate cluttering 


your memory. Defete fetaver shortcuts and program groups. Enjoy a lean and 
mean registry by eliminating useless ‘tips’ and colour schemes, Defragment 
your hard diivs.and organise it so ihat the programs yeu use most are at the 

"front of your hard drives for quick access: ee and oe your 
regsiy for a fasier booting. 


‘Data Security and Management 

Encrypt sensitive files for total secumy, Send seit-decrypting e-mail that can't be 
intercepted. Shred sensitive files so they are abstiutely, posithety 
unrecoverable. Create and manage compressed, Industry standard 21P files for 
quick e-siait and Intémet tratismission, 


Tabfe 2, The four general categories of utility contalned within 
Nuts and Baits 


Clean 

and Optimise 

Nuts and Bolts’ Clean and 
Optimise udilities help users 
aptimise and maximise the 
performance of key parts of the 
Windows operating system and 
ensure that it cuns at peak 
performance. 

Disk Tune improves PC 
performance by rearranging 
files on the hard disk. With four 
levels of optimisation, Disk 
Tune is based on the Helix 
FastTrax algorithm disk 
defragmenter, and is up to 500 
per cent faster than Window's 
Pefrag ar Norton's Speed Disk. 

The primary concern of users 
when it comes to defragmenting 
a disk is the speed of the | 
process. DiskTune has several 
capabilities that go beyond 
simple defragmenting. Disk 
Tune can create custom, 
optimal hard disk configurations 
as shown in Photo 2. By default 
DiskTune’s ‘Reorder + 
Unfraement’ option will 
completely reorganise the hard 
drive placing recently modified 
files at the end near the free 
§pace a5 shown in Pharo 3. 

This reordering 25 apposed to 
simple defragmentation 
provides faster access times to. 
requenty used programs when 
minimising fircure fragmentation 
by mioving files that‘are being 
modified at the end of the drive. 
The optimisation process is also 
highly configurable so that 
custom configurations are easy 
tO create. 

Cleanup Wizard identifies old, 
duplicare or unneeded files so 
that they can be delezed, 
archived using ZIP techniques, 
shredded ar recycled, to free up 
disk space as shown in Photo 4. 
Readers should be careful with 
this utitity and check that 
highlighted files are not being 
used. Under test we found thar 
the utility identified a number 
of large active database data 
files that had not been modified 
for a while and recommended 
that they be deleted. 

Registry Wizard maintains, 
wouhleshoots and repairs the 
Windows 95 Regisury; the cara 
and configuration file used to 
set-up the PC at start-up. The 
Nuts and, Bolts Registry Wizard 
is the only utility on the marker 
that can defragment, condense, 
sort and optimise the Windows 
Registry, letting users slim down 
their Registry and shed wasted 
disk space. The result is a faster, 
leaner Windows system. Under 
fest we found that this utility 
reduced the start-up time for 
Window's 95 by as much as 60 
per cent. 








Photo: 2. 
‘Fragmented map 
‘oF dish drive 


| 
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ai 
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‘Phate'3 

Disk ‘drve'ls 
defragmented 
using DiskTune 


(Pato 4. Identity 
disused, files using 
‘Clean-up Wizare 


and Restore, and the DOS 
rescue disk utility have been 
specifically coded io fir ona 
single floppy and use as little 
memory as possible, using 
Helix’s long experience with 
Mémory Management. 


Repair : recover an entire disk even if 


. the partition, boot sector and 
and Recover FAT are completely wined out. 
The Nuts and Bolts Repair and Rescue Disk can be used to 
Recover utilities provide all the boot up 2 PC and begin 
fools needed to diagnose and recovery. DOS based versions af 
correct system problems, along Disk Minder, Disk Editor, Image 
with complete Disaster Recovery: 

Under test, Disk Minder 

diagnosed and repaired existing 

or potential disk problems up to 
100 per cent faster and far mare 
accurately chan Windows" 
ScanDisk. Disk Minder finds and : 
corrects even the most serious: 
errors such a5 lost partitions or: 


“52 Oe wort oes dt cui cd he 
cote” arco: i pes hae) ee. is Pe vert ' 
ere tation os cotati shy a dk eS Ora 
fae cites Pe Sart bs rector pos hed 


damaged boot sectors using ew. 8 
‘Guided Artificial intelligence’ ey 
technology to correct cross- z 


linked files and size errors for : C, Rerkcnn dporls] too treed age 
maximum data recovery: : 
Image and Restore saves : 
critical: system and disk data a5 
shown in Photo 5, which can be 
restored to recover from : 
disaster. The critical disk 
structures are saved using a 
new, patent pending technology 


iPhoto’f \Image'and Restore saves‘critical-system and disk data, 
developed by Helix which can > § 
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Photo 6 WinGauge tracks system TEMOry, 
resources, drives and performance. 


‘Photo '7. Discover. Pro allows several: ‘aspects 
Lr oa systemito be examined simultaneously. 





Secure and 


Manage 


Nuts and Bolts Secure and 
Manage utilides let users manage 
their data more efficiently; with 
drag and drop encryption, 
compression and security: Nuts 
and Bolts also provides easy 
Windows customisation anct 
quick access to applications via a 
do¢ckable rool bar. 

Suonghokl provides crack- 
proof 40 bit DES encryption of 
sensitive files. Stronghold 
inchides an easy to use Wizard 
interface, which lets users 
create selfdecrypting files for 
e-mailing even to someone 
who does ndt have Stronghold, 

Shredder cormplerely anc 
securely deletes files. Untike 
other security delete tools, rhe 
Nuts and Bolts shredder can 
wipe compressed disks and 
both lang and shart file names 
using either quick erasure or 
US povernment-standard ‘dara 
declassification’ cechnology. 

Zip Manager manages, 
creates and extracts ZIP archive 
files, The Nuts and Bolts Zip 
Manager is fully inclustry 
standard ZIP compliant and 
uses drag and drop, COM, 
Wizard or Explorer interface 
styles. The Nuts and Boits Zip 
Manager is fully integrated with 
Nuss and Bolts Clean Up and 
Stronghold for easy 
compressed file encryption and 
unused file archiving. 


Prevent and 
Protect 


Nuts and Balts’ Prevent and 
Project ulities monitor the 
user's system and applications, 
alerting the user io any 
potentiaj problems before they 
occur, and preventing program 
crashes from crashing the 
whole system. 

Bomb Shelter provides full 
crash protection and chip-level 
Write protection of critical 
System components. Untike 
other crash protection 
programs, Bomb Shelter not 


only recovers from crashes, but. 


also actually protects che whole 
system from misbehaved 
prorramis, incréasing stability 
anc reliability. 

WinGauge as shown in Photo 
6 graphicaliy wacks system 
memory, resources, drives and 
performance in real-time, 
alerting users before enor 
conditions arise, so that they 
can take preventative measures 
such as cleaning up or 
optimising their disk or registry, 
and keep their sysrem: optimal. 

Trash Guard protects apainse 
accidenial file deletes by 
moving all files deleted by 
programs or drivers (even-in 
DOS) to the Recycle Bin. Trash 
Guard is integrated into and 
works in clase ¢o-operation 
with the Windows Recycle Bin. 

Discover Pro as shown in 
Phato 7 includes Windows 
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: native,.32-bit hardware 


diagnostics and an enhanced 


: “MIDI interface that ters users 


examine several aspects of their 


i system simultancously: 


Discover Pro also features a 


i new, easy to reacl summary 
:. interface for hovice users, 
i Which highlights key 


information and lets usérs ' 
verify CPU speed, L? Cache 
Size, and Video RAM imsteled 


? ata glance, 


Final Word 


Inevitably PCs crash. Nuts'and 


: ‘Bolts is a neat virtual toolbox 


that enables users 10 prévenr 


: damage and restore a 


COMPETITION 


Win a ‘Gopy of Nuts and Bolts 


We've pot thrée copies ‘of 
Nuts and iBotts: ‘to igive ‘away ‘to 
| \readers of Electronics ‘and 


machine's original 
configuration as quickly as 
possible. But prevention is 
always better than cure and the 
virtual toolbox enables users to 
keep and mainiain their system 
in uptop condition. The user 
intérface can be confusing, but 
it’s worth workine throueh the 
sometimes-complex wizards 
and menus. 


Further 
Information 


Check wr. crosstlantic.com 
or we, hel ixsoftware, com for 
fucther information abour Nuts 


: and Bolss and PC maintenance. 


ae ae = 


i me ee 


Beyond ‘All:'youihave ‘to | dois 
answer the following:questions 
correctly tobe ‘included jin ‘our 
Prize ‘draw on |7 iFebruary 1997. 


When is Windows 98 Fexnected to be. launched? 


(a) 1998. 
(b). 2999 
4 {c) 2000° 


——- 


Li 


What are Windows-95 Registry files? : 
{a) Data file containing details 


of database files , 


-{b) Software. application 
regi istration data fi les 


(c) Confi iguration. files used 
to initialise a PC on start-up 


! What is the normal fiie. extension 
used to identify compressed files? 


|. (a) 
ve 


» Name... 


Address:.......... ~~ oo ae a AS 


. te 
o (Phe bere eeeatieanes attr Semteteratiune ’ seeee treme gare seenee 


' 4 : - 

_ Post code: * 

' — © eens ttaaiw ee Fee emer Eb Genes oot dh eh eed , ate. 
, *. fae af 


‘ Send your replies to: The' Editor, Electronics “ Reyond, 
“PO. Bax 777, Rayleigh, Essex, SS6 SLU: 
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Computers 


1BM Etherlink IF board, new, _ 
unuséd £30, Valve amplifiers, modern 
yersion of classic i.{ullarnd 5-20, mono 
pair £250, single chassis dual mono 
£300, 0191 427 1378 (Harrow). 


AR8&8D with dacumentation and 
some; sparés £40. Heathkit HWw-1iS 
Ci! Tranceiver for 80m, 40m, 25m; 
£20. Prone Enc on 07792 813798 
Gf email lubana@)clara.net 


Wanted 


Electronic Penfriend. Vent a 
Nigerian penfriend? A tatented 
songantes,. playright, poet, interested 
in electronics. Winte to: Ayotunde 
Raimi-Lawal, 13 Araoti Sweet, Yaba, 
Lagos State, Nigeria. 


Service hlanual for the 
Telequipment DM64 oscillascope. If 
you ten help, please contact m2 on 
(G1693} 752707. Thanks, 


Meter for AVG CT160 Vaive Tester 
or complete strap unit, WHY \Would 
miso consider my movement reveound 
—dp you know whsre? Pate 
shepherd, Tek (01268) 887402. 


BBS Corner 


Apple Crackers. FirstCless Client 
BBS, minty for Applettac end PC 
users. Baud rate 2-4-bit/s to 28-SK- 
bif/s, 4 data bits, no perity, 1 stop br. 
Tel: (01268) 721318/7 £D724, 


hiactel Metro/lconex. FirsiCiass Cfient 
BSS, Appiehiac and PC users. E-mail 
acdress on Intemet for registered users. 
Baud rate 2-44-bit/s to 28-SK-hit/s, 

& mata hits, > panty, 1 stop &t. 

Te: (0184) 543 $017 (Méetm) or 
(0215) 9455447 (Ieenes). 


Spiderl Amiga BBS. The lighter 
alematre. bianh Amiga and some PC 
fies. Fidanet, ifercurnet and MMufonst. 
Onine games. Speeds up to 19760, 
fel: (01568) 613520. 


Club Corner 
ARS (Abaidzsn Amateur Radio Society) 


meets on Friday eveninss in the RC Hail, . 


70 Caimgorm Crescent, 4incarth. 
For details contact #tartin, (CMOJCN), 
Tel: {01569} 731477. 


The Sritish Amateur Electronics Club 
frourdied in 1966), for aif interested 

in Glectroncs, Four newsletters 3 year, 
hep for members and more! UK 
subscription £8 3 year Junior memiers 
£4, overseas members £23.50). 
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Placing an advertisement in this’ 
section of Electronics and Beyond 
is your chance to tell the readers 
of Britaln’s best magazine for - 
electronics enthusiasts what yau » 
_ want to buy or sell; or tell them 
about your club's activities ~ 


' Absolutely Free of Gharget We will 


bee as many advertisements” 


ee Ne Ee 
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For further detaiis send SAE. to: 
The Secretary, iin J.-F Daves, 
76 Ash Road, Cuddington. Norhwich, 
Cheshire CWS 2PB. 


Gury St. Edmunds Amateur Radia 
Saclety. Meetings heic at Culford 
School, 7.20pm for 8.00pm on the 
tier Tuesday of each mann, uniess 
otherwise stated. Further detaits 

from Kevin Waterson, (G1GVI}, 

2 Cadogen Read, Bury St Edmunds, 
Suffolx P33 2QJ. Tek (63284) 764804. 


Crystal Palace and District Radio 
Socety meets an the third Sammrday 

of each month at All Saints Church 
Parish Rooms, Beulah Hi, Locton S£29, 
Getais trom Will Ta;tor, (GSDS5C), 

Tel; (381) 699 5732. 


Derby and District Amateur Radio 
Soclaty masts every Wednesday at 
7.20pm, at 149 Green Lene, Derty. 
Furiner details from: Richard Buchhby, 
(G3VGii, 20 Eden Bank, Ambergate 
DES6 266. tel: (01773) 852475. 


Electronic Organ Constructor's 
Society, Details of prozremme 
magerine and membership fram: : 

Don Bray (Hon, Sec.}, 24 Etherton Way, 
Seaford, Sussex BN25 308. 

Tei: (01323) 884909. 


E.U.G. User groun for all‘ B-bit Acom 
ificros, since 2991, Stil] going strong. 
Progremming, nes, information, sates. 
Contact: E.U.G., 25 Betie Road, 
Southsea, Hants. P04 BEL 

Tek (01705) 781168. 


Please write your classified advert using one word per box be!fpw. 
Adverts of 20 words or under will be printed Tree of chargé, but thereaiter tne charie Is 
10p per word. Piease inclide any payment for extra words with your adver. 
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posteard or seaferd-down envelope. 
Then send /t, with any necessary 
payment, to: Electronics Classified, 
PO, Box 777, Rayleigh, Essex SS6 SLU, . 
Advertisements will be. } 
published as soon as possible, 
space allawing. No responsibility 
is*accepted for delayed ¥ 
pubfication or non-inciusion 
of advertisements. 
Readers who hi 


The Lincoln Short Wave Club 

meets esr Wetinesday nighi at the 
City Enginests' Ciud, Waterside South, 
Lincoin at om. All weicome. For further 
details contact Pam, (G4STC) 
(Secretary). Tel: (01427) 768356. 


MERG? 2 iirst class stamps for 4 IRCs) 
to John Weal, 23 Chapel Street, Yedey, 
Pe? SLY brings you a substantial 
inwoductexy pack io the Model 
Gectonc Raltvay Group — actively 
appyind eecironcs ard computers to 
the mods! rathvay operation. 


Preston Amateur Radio Society 
Meets every Thursday evening at 

The Lonsdale Spons and Social Chih, 
Rifydod Hail Lene, Fulwood, 

(ait Watling Suest Rose), Preston, 
Lancashire PR2 4DC. Tel: {01772} 
194465. Secréetan: Mr Eric Easty,cod, 
(G1V,09), 56 The Mede, Freckleton 
PR LR, fel: (L772) G86TOS. 


Science At Your Fingertips, 

Vent to meet trends interested tn 
Soence? Send an SAE to; Danie! Gee, 
SAV, 37 South Road, Wetcheat, 
Somerset TA23 OHG, or Scott Mason, 
S.A.F, 58 Park Avenue, Devonpoxt, 
Pirrxesih PLA 4BP http: //horepages. 
enterprise.net/icedregon/says At 


‘, SEEMUG (South East Essex Mac User 


Grip), meet in Seuthers3, every second 
iomday of each month. For details 
Tel: .ichael Foy (01702) 468062, 
OF €-mail to cache kefoy.demon.ce.uk. 





Name 


mes: 


Address . - 


Daytime Telephone 


Reben your advert to: Ekectonts Classified, RO. Box 777, Rayleigh, Essex, SS6 BLU. 
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Southend and District Radio Soclety 
meets at the Druid Vertuye Scout 
Centre, Southend, Essex every Thursday 
at @om. For furiner detads, conzact: 
RO. Box 88, Reyisigh, Essex SSG 8NZ. 
Sudbury and District Radio Amateurs 
(SanDPRA) meet in Gt Comard, 
Sudbury, Suffolk at 6.60pm. 

Nev members ere very welsome. 
Refreshments ere avaifabie: For 

Geils please contact Tory, (GSEFY), 
Tet; (01787) 313212 before 10.00pm, 
TESUG (The Exirepeen Satellite User 
Group) for afl satetite TY enthusiasts! 
Totally independent TESUG provides 
the most up-to-date news avalab!s. 
(through i monthty ‘Foowsnt' 
rewsietter, and 3 tetetext service 

on the pan-European "Super Channa)’. 
it also provides 4 wide yanety of help 
and infoxmatien. Cantact: Erie i. 
Witster, FESUG, PO. Bar 576 
Gmington, Heni BRe Si. 


Thanet Electrontes Club. For school 
age Hem Radio and Fectrontcs 
enthusissts, eniers its 1Gith Year. 
Meetings he'd every Monday evening 
from 7.309m at The Querterdeck, Zion 
Place, Margate, Kent. For further details 
contact: Dr Ken L Smith, (G3), 

Tet: {01304} 812723 


Wakefield and District Radio Soclaty 
mect at. 8.60pm 6n Tuesdays at the 
Community Centre, Prospect Road, 
Ossett. West Yorkshire. Contact 

Bob Firth, ( NF}, {QTHR}, 

Tei: (0143) 2&2 5519, 


The (¥/igan} Douflas Valley Amateur 
Radlo Society meets on the first end 
third Thursdays of the month from 
8,00pn at ihe Wigan Sex Cadet HO, 
Training Ship Sceptre, Brooktmouse 
Terece, off Wemngton Lane, Wigan, 
Contact! D. Snape, (G4GiVG), 

Tel; (62542) 211397 Wigan). 
Winchaster Amateur Radio Club 
meets on the third Friday of each mertn. 
For full progranune contact C&AXO, 
Tel: (03962) 860807. 

Wirral Amateur Radio Soctety meets. 
ai the hy Fann, Anoae Park Road, 
Eirkenhead every Tuesday evening, 

and formally on the the fist anc third 
Wednesday of every month. Details: 

4. Seed, (G3FG0), 31 Withert Avenue, 
Benno, Wire! L63 SNE. 

Wirral and District Amateur Radio 
Soclety meets at the Irby Cricket Club, 
toy, Wirral. Grganises visits, DF hums, 
demonsietiins and junk sa'es, 

For further tisteis, please contact: 

Paul Rotinsean, (G46/7P) on 

(0453) 648 5892. 
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WHAT’S IN A NAME 
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Blumlein: 





Ihe Brunel of Elec 


TONICS 


by Greg Grant 


We conclude this series of articles with 
a look at one of the most gifted electronics 
engineers of this century. 


omeone once remarked of the 
S Cromwellian admiral Robert Blake 

that it was astonishing that so little 
was known about so able a man. The same 
could be said of Alan Dower Blumlein. 

Pm reminded of him every time I visit 
Cornwall, char Jand beyond England. To get 
there, you've to cross the river Tamar by a 
magnificent monuntent to Victorian 
engineering panache, on whase archway is 
stamped ‘LK. Brunel: Engineer,’ What a 
marvellous tribute: it says ali there is ta say 
really. Ler the man’s achievements speak for 
him. Something similar needs to be done 
for Bluniein, 

Both men had a great deal in common. 
Brunel for example was only 24 when, in 
1829, his Arst design appéared, a proposal 
for bridging the river Avon. By conirast, 
Bhaumiein was 25 when, in 1928; his first 
invention appeared, This was the bifilar. 
wound, Inductive Ratio-Arm Bridge circuit, 
shown in Figure 1. 

Like Brune! too, Blumlein hbadan + 
excellent grounding in maths and both men 
carefully analysed their désigns and icleas 
before even aiiempting construction. When, 
for exampte, Blumlein clesigned a circuit he 
worked out the impedances, the gains per 
stage, the pulse widths and/or shapes and 
the frequency response. 

Brunel's approach to his discipline was 
virtually identical. His second design forthe 
Avon Gorge Bridge — the one that speaks so 
eloquently on his behalf ro this dav — was, in 
the view of the selection comniittee, the. 
most mathematically accure of all the 
designs submitted. And the opposition was 
formidable, it including designs from the 
her jeading engineers of the day such as 
Thomas felford. 

From docks and railways, tunnels and 
cuttings to bridges and cargo ships, Brunel 
left an indelible mark on the mechanical 
and civil disciplines within the engineering 
profession. Blumlein was no less versazile 
and wide-ranging in his achievements, 
leaving 2 lasting mark on the radarand 
comniunications disciplines as weil as on 
circui: design generally. 

From sound recording and reprexluction 
to antennas and cables, television and 





* 
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telephony by way of electrical measurement, 


he left a baxty of work that astonishes to this 


day, more than haifa ceneury after his death. 


‘hwo other aspects of both men's work 


; was firsdy startling onginaliry, secondly the 
: ‘ability t pump new fife into old ideas and 


> rechniques. Brunel's ‘Great Wes 


tern,” for 


: example was the first large steam-powered 
; Cargo carer to operate on the Adantic 


route. It was also timber-built, indeed 


= probably the apogee of ship design using 

: wood. ‘Rwenry years later his ‘Great Eastem’ 

: was the fisst large vessel constructed with a 

: double hull. Its size srunned even the 

: Victorians ~ who by 770 means thought small 
: and nothing remotely like it was built for 
anather 40 years! 


When, two years after che ‘Grear Eastern,’ 


' Brunel designed the Maidenhead Bridge its 
:. major fearure was its flat arch, the flattest 


such brick stricture in the world at thar 
time. Yet the principles uncerlying it and che 
matenais employed had been common 
practice for cencuries. 

By contrast, in 1938, Blumlein filed a 


: patent relating to his research into the field 
: produced by a current flowing in a linear, 

: slotted, hallow conductor. This would later 
> —some time lsterin fact — be recognised as 
: one of the.most important pieces of 

: research on antennas carried out in the 

:. 1930s. kk would lead to the Resonant Stor 

: antenna, long used in the world's VHF 

: Omnirange (VOR) equipment for civil air 
navigation. 


Figure 1. The Bifiilar wound, Inductive 
Ratio-Arm Eridge circutt of 1928. 
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Figure 2. The Cathods Follower 
clrcult, long familiar te 
communications engineers. 





- Blumlein Circuits 

: Four years before this however Blumlein bad 
: patented the Cathode Follower circuit, 

: illustrated in Figure 2, Alchough the vaive had 
: been in existence for 20 years, Blumlein 

: could still look at this amplifying device anew 
: and expand its usefulness. Something in fact 
: he'd repeat nwo years later with his solution 

: ¢0 video cable interference: the Long-Tailed 
{pair circuit, Mlustrated in Figure 3. 


Another area in which both men heki 


: almost identical views was training and 


teaching, Brunel had a marvellous faciliry for 
describing his designs to both his fellow 


3 engineers and to committees of laymen. In 
: his Maidenhead Bridge design for example, 


the contractor he’d employed became 


worried at the arch's flac design, feeling thar 


the weight would crush the bricks. Brunel, 


using geomerry and jis design drawings, 
: convinced the man thar the weight would, 


in fact, be a lot Jess than that in another wall 


he - the contractor — had but recently buiit! 


Blumlein coo had the gift of readily 


: tonveying an understanding of all thar he 
: wes up to. His colleagues frequently 

: remarked on his patience at going overa 
: circuit diagram again and again, to ensure 


they understood what he was getting ar. On 


another tevel, being full of fresh and original 
; ideas himself, Blumlein gave. full creclit to 
: others for their ideas and improvements. 


Consequendy, his colleagues gave him their 


: complete trust 


RADAR Contribution 


? And what ideas he had! Apart from those 

: already touched upon, there was his 
wartime work on radar, in the course of 

: which he used a timebase generator he'd 

: designed, one far more linear chan anything 


that had been.available previously. 
Furthermore, this timebase hinged on a 


: valve defect. The American radio engineer 
: John M. Millar was the first man to discover 


that the pain of a triode valve actually 


: increased the device's input capacitance by 
: a factor determined by the Gain.times the 


Inter-electrode Capacitance, Biumlein made 


Figure 3. The Long-Talied palr clreult. . 


practical use of this defect by increasing the 
stray capacitance with the addition of C1, in 
Figure 4. He’d first used the circuit —which 
he'd named after Mitlar—in his celevision 
CFY) frame scan circuit of 1936. Another six 
years would pass before he got around to 
patenting 1. 

Four years before his first-use of the 
Sawtooth circuit however, Blumlein had 
patented his Energy conserving. circuit, 
shown in Figure 5. This was probably once 
of ihe best known circuits in common use 
in its day, being virtually universal in the 
eary TV receivers. Yet some 14 years passed 
after the granting of the patent before the 
Circuit was used on a large seale, after 
World War Tro. 

Another Blumlein origination was Fieture 
6, the constant resistance-capacity stand-off 
circuit of 1935. 

The basis of the design, a nwo-terminal 
arrangement of an inductor, a capacitar and 
mvo, equal-value resistors, is that the 
impedance measured between terminals (1) 
and (2) is totally resistive and equal to R at 
all frequencies provided that: 


Blumlein adopted Figure 6 (b) to remove 
the stcay capacitance to earth from critical 
CIFCUIL POINLES. 

Blumiein's mastemiece however w2s 
undoubtedly his ‘Binaural’ recording patent 
of 1931. It wasn’t just the patent per se that 
astonished, so much as the 70 — yes, that’s 
correct, seven-zero — claims made within it! 
This concepz, that af Stereophony, was a 
quarter ofa century ahead of its time and 
was inreaded, initially at feast, far use in the 
cinema, However, from the mid-1950s 
onwards, the technique brought quality 
reproduction of music into many homes for 
the first time. 

Patenis, by their nature, are dry; 
somewhat pedantic documents, hardly the 
stuff of which monumenss, let alone good 
reading, are mace. Alas: Blumicin’s name 
appeared on no less than 128 of them in the 
short space of 13 years, which works out at 


: approximarely one every six weeks. 


: others because they're visible. In Brune!'s 


Blumiein’s case, Simply stand in your Living 
: room or lounge and look around you: what. 


: equipment and, perhaps, several other smali 


: -economiser circuit. How much more visible 
: d’you want things to be? 


: Blumlein by the leader of the Electrical and 
: Musieal Industries (EMI) TV research team, 


> observed thar there wasn't a single subject 







Figure 4. The Millar-Biumlein 
Timre-base circult of 1936. 


Figure 5, The energy conserving 
scanning ¢elrcuit of 1932. 


People note the visible achievements of 


case this was andi still is. especially: bridges, 
railways anc massive stearnships. 
Surprisingty, this is even more so in 


do you see? 
Certainly a TV set and probably a Video ° 
Recorder; undoubtedly stereo reproduction 


electronic devices employing a bartery 


For me however, the tribute paid zo Alan 


Sir Isaac Schoenberg, can’t be bettered. 
Shortly after Blumlein’s death in 2 Halifax 
bomber at the early age of 38, Schoenberg 


to which Alan Blumlein rurmmed his mind 
that he didn’: enrich extensively: To me, 

that more than makes up for the undeniable 
faci that circuit diagrams are thai fess 


: a ‘ > | Figure 6. The constant resistance 
> visible ler alone understood, than trains, : | gsapacity stand-off clrcult of 1935. 


bears and bridges. 
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IR Light-Beam 
Alarm Basics 


Last month’s episode of this 
‘Security Electronics’ series 
explained (amonest other 
things) ihe basic operating 
principles of visible light-beam 
alaem circuits, and ended by 
explaining that virtually all 
madern light-beam security 
systems in fact operate in the 
invisible infra-red frather than 
visible light) range, and use one 
or more pulse-iriven TR LEDs to 
generate the tranmitter’s ‘light- 
beam’, and use matching IR 
phoiodiodes or phototransistors 
to detect the beam at the 
receiver end of the system, 
The graph of Figure 1 conveys 
some useful information 
regarding the spectral response 
of the human eye and of 
gencral-purpose and IR 
photodiodes and phototransistors. 
Thus, the human eye is 
sensitive ta 2 range af 
electromagnetic light radiation; 
it has 2 peak specual response 
60 the colour green, which has 
a wavelength of about 550nm, 
and has relatively low sensitivity 
to the cofour violet (400nm) at 


Da rk 
Red 
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Ray Marston looks at IR light-beam 
and PIR movement-detector circuits 
and systems in this month’s episode of | 


: beam via mvo series-connected 
; LEDs that are spaced about 


Infro 
Red 
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Figure 1. Typlecat spectral response curves of 
{a} the human eye and (b) general-purpose and 


{c}) IR photo-djodes/-transistors. 


one.end of the visible-light 
spectrum and to dark red 
(700nm) at the other; the 
human eye is blind to 
electromannetic light radiation 
beyond this narrow spectrum, 
Optoelectronic semiconductor 
devices such as photodiades 
and photatransistors have 
spectral responses that are 
determined by the chemistry of 
their semiconductor junction 
material; general-purpose ‘light 
sensitive” types have (as shown 
in Figure 1} typical spectral 
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the series. 


responses that straddle the 
: human visibility spectrum, but 
: JR types operate at a peak 
wavelenath of about 900m and 
i: Benerate an Output spectrum 
> that is well beyond the range of 
: normal hurhan visibility. IR light- 
: beams are thus invisible to 
human eyes. 

A simple ik direct-lighe-béam 
intrusion detector or alarm 
system can be marle by 
connecing an TR light-beam 
minsmitrer and IR receiver in 
the basic: way shown in Figure. 
2, Here, the transmiuer feeds 2 
coded pulse-ivpe signal (often a 

: simple squarewave) into an IR 
= LED that has its output focused 
i into a fairiy narrow beam (via a 
: moulded-in fens in the LED 

> casing) that is aimed ata 
matching IR photodetector 
(phototransistor or phato- 
diode) in the remotely placed 
receiver, The system action is 

: such that the receiver oucput is 
: ‘off’ while the light-beam 


1206 nm 


Pacecehhhoeterres 


IR: Transmitter 


IR Light Beam 


IR Pirieto— 
Detector 
and Léns 


and tens 


: reaches the receiver, but curns 
: On and activates an external 

: alarm or other mechanism if 

: the beam is internupted by a 

: person or other object. This 

: basic sype of systern can be 

: designed to give a useful 

: detection range of ug to 20 

: metres when used with 

? additional optical focusing 

: lenses, or up to 5 metres 

: without extra lenses. 


Note that the simple Figure 2 


> light-beam alarm system works 
: On a’suict line-of-sight principle 
> between the Tx and Rx lenses, 

; and the alarm may thus activare 
: ‘ifany object with a diameter 

; greater tnan the smaller of the 


nvo fenses enters the beant's 


: line-ofsight. Thus, a weakness 
: of this simple system is that it 

: can easily be falsetriggered by 
: relatively small insects entering 
> the beam or resting on one of 
: the lenses. The impraved dua!- 
; light-beam system shown in 


Figure 3 does not suffer from 


this defect, 


The Figure 3 system is 


basically similar to that already 


described, burctransmits the iR 


75mm apart, ane receives the. 


: beam via wo parallel-connecred 
> photodetectors that are also 

: spaced about 73mm apart. 

: Thus, each photodetector can 

: detect the beam from either 

: LED, and the receiver's alarm 

: will thus activate only if both 

: beams are broken 

: simultaneoush, and this will 

: normally only occur if.a Jarge 


(greater than 75mm) objecé is 


: placed within the composite 
: beam. This system is thus 

: Virtually immudsie to false 

: tkiggering by insects, etc. 


Note that, a8 well as giving 


> excellent fatse-alarm immunity, 
: the dual-light-beam system also 
2 gives (at any given LFD Grive- 

? current value} double the 

: effective detéction range of the 
: simple sinegle-beam system, 

: since it has twice as much 

: effective IR ransmitrer output 
i power and twice the receiver 

> Sensitivity. 


Figure 2. Simpte IR 
direct-light-bsam 
alarm system. 


IR Keceiver 


Alarm Output 





IR System 
Waveforms 


ER lighé-beam systems are 
usually used in conditions in 
which high levels of ambient or 
background IR radiation 
(generated by narural or 
arificiil heat sources) already 
exist. To enable the systems to 
differemtinte against this 
backpround ractiation and give 
good effective dcrection ranges, 
the transmitter beams are 
invariably pulse-coded, and the. 
receivers are fitted with 
matching pulse-code detection 
circuitry: In practice, the 
iransmitter beams usually use 
either a continuous+one or 2 
tone-burst type of pulse-coxding, 
as shown in Figure 4. 

IR LEDs and phoiodelectors 
are very fast acting devices, and 
the efiective range of an IR 
beam system is thus 
determined by the peak 
currents fecl into the 
transmitting LED (or EEDs), 
rather than by the mean. LED 
current. Thus, if the waveforms 
of Figure 4 are used in JR 
Lrananiiters giving peak LED 
Currents of 100mA, both 
systems will give the same 
elfective operiting range, but 


the Figure.4(a) continuous-tone- 


transminer will consume a 
mean LED currént of 5O0mA, 
while the tone-burst system of 
Figure -i(ts) wil] consume a 
mean current of only Lma (bur 
will require a more complex 
circuit design}. 

The operating parameters of 
the tone-burst. system require 
careful consideration, since this 
type of IR intrusion detecting 
system actually works on a 
‘sampling’ principle and is 
usualy intended! to dcrect the 
presence of a hunian intruder. 
Nore that hurmans moving at 
normal walking speed take 
about 200ms 0 pass any giten 
point, so IR light-beam systems 
do not need to be switched on 
continuously to detect a human 
intruder, bur oniy need to be 
tumed on for brief ‘sampline* 
periods at repetition periols 
that are far shorier than 200ms 
(at, say, SOms); the actual 
sample period can he very short 
relative to the repetition period, 
bur must be Jong relative ro che 
tone frequency period. Thus, a 
good compromise is to use a 
20KHz tone with a burst or 
‘sample’ period af Ims and a 
repetition period of 50ms, as 
shown in the waveform 
example of Figure 4(t). 








IR Transmitter IR Receiver 
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Figure 3. IR dual-light-beam alarm system. 
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Figure 4. Alternative types of IR iight-beam pulse-code waveforms, with typical parameter values. 


(R Tronsmitter IR Receiver 


IR Light Beam: 
Seok ee ee Detector 


f 
IR LED IR Phote— 
and Lens Detector 
and Lens 


Driver 


Alorm Cutput 


Figure 5. Block diagram of a contInuous-tone IR Iight-beam intruder alarm/detector system. 
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Figure G6. Block diagram of a tone-burst IR light-heam intruder alarm/detector system. 


Februaiy.1998 ELECTRONICS AND BEYOND ap 


IR System Design 


The frst step in desivning anv 
electronic system is that of 
devising the system's block 
diagrams. Figure 3 shows a 
suitahle block dizeram of 3 
continuous-tone IR light-beam 
intrusion alann‘derector 
system, and Figure 6 shows the 
block diagram of a tone-burst 
version of the system. Nate that 
2a number of blocks (stich as the 
IR ourput stage, de tone pre- 
amp, mid die output driver) are. 
common to both systems. 

The continuous-ione system 
(Figure 5) is very simple, with 
the rransmitter comprising 
nathing more thas a 
squarewave generator driving 
an TR output stage, and the 
receiver coniprising 2 matching 
tone pre-amplifier and code 
waveform derectar, followed by 
an Output driver stage that can 
acuivate 3 device such as a relay 
or alan, cic, 

The rone-burst system 
(Figure 6} is rather more. 
complex, with the transmitér 
comprising a free-running pulse 
genentor (generating Ls’ 
pulses at 50ms intervals) that 
drives 2 20kHz squarcware 
generator. which in turn drives 
the IR ourput siage that 
generates the final rone-lurst IR 
light beam. In the receiver, the 
bean signals are picked! up and 
passed through a matching pre- 
amplifier and then passed on to 
a cexle waveform 
detectorexpander block, which 
ensures that the arm does not 
activate cluring the ‘blank’ parts 
of the FR waveform. The output 
of the expander stage is fed to 
the output driver. 


IR Light-Beam 

bal 
Transmitter 
Circuits 
Figure 7 shows the practical 
circuit uf a simple continuaus- 
ione cual-light-beam IR 
transminer. Here, a stancherd 
335 ‘timer’ IC is wirecl as an 
astable multivibcator tac 
2enerales a non-symerical 


LEatiosepe 


PEEESA eaaie 


CELOPPACIOEEEE IA bObETT 


Ghdorerarat 


Pa Cada be edele 


PTURTIIPITITIIE TTI LILae ein ee 


aipee 


See L ob oatiae tL there tndadi ae 


Oj 
2N2S05 


Figure 7. Simple continuous-tone IR [ight-beam transmitter. 


Z0OkH? squarevaave auipet chat 
drives the two serics-connectcd 
IR LEDs at peak output currents 
of about 406mA via R4 and OL 
and the fow source impedance 
Of storage capacitor Ci, The 
circuit's timing action is such 
that the ON perioxd of the LEDs 
is controlled by C2 and R2, anc 
the OFF period by C2 and 
(R1+R2}, iLe., so thar the LEDs 
arc GN for only about one 
eighth of each cvcle; the circuit 
thus consumes'2 mean current 
of only about 50maA_. 

The Figure 7 Circuit can use 
either TIE38 or LD271 (or 
similar) ‘high power’ (100mW 
or greater) IR LEDs. These 
popular and widely-available 
LEDs can handle mean currents 
up to only 10OmA or so, bur can 
handle brief repetitive peak 
curren of up £0 ar beast 2.54. 
Figure $ shows the ourtine and 
comections of these devices, 
which have a moulded-in lens 
that focuses the ourput inte a 
radiating bean af about 60° 
width; at the eciges of the beam 
the IR signal strength is half of 
thatat the heanr’s centre. 

Minor weaknesses of the IR 
auiput Stage (O7 and R4 to R35) 
of the Mgure 7 circuit are that it 
has a very Iow input impedance 


Figure 8. Qutfine and 


connections used by 
the LD271 and TIL38 
IR LEDs. 


+9V to +12V 


Figure 9. 
‘Universal’ IR 
transmitter 
outout stage. 
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(about 300R), thar it gives an 
inverting action (the LEDs gre 
ON when the input is low), and 
thar the LED ourput current 
varies with the circuit's supply 
volmage. Figure 9 shows an 
aliernative universal TR 
iransmitter Guiput stage char 
suffers from sone of these 
defects. Here, the base drive 
Current Of output transistor O2 
is derived from 1 coilectar, 
and the Q1 circuit has an inpur 
impedance of abou: $k0 
(determined mainly by the R1 
value). Thus, when the ciscuit's 
inpul is law Q1 is aff, so G2 and 
the owo IR LEDs are also off. but 
When thé input is hivh QT is 
chiven to szruration via R3, chus 
diving LED] @ standard red 
LED) and @2 and ike nwo IR 
EEDs on. Under this lacrer 
condition about 1.8V is 
developed across LED1, and 
about 0.6V less than this (= 
1,2V) is thus develaped across 
Ri, causing O2 to act as 2 
constanté-current generator that 
feeds a peak collector current 
of 1.2V/R4 amps into the ava IR 
LEDs. Thus, this circuit's peak 
output Current can be ser by 
giving 84 an ohms value of 
12VAi, where Lis the desired 
peak GUIPUT Current in amps. 
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Figure 10. 
20kHz 
squarewave 
‘tone’ 
generator, 


tnsF = 
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Figure 0 shows.a 20kHz 
squaicware generator (made 
from a 535 timer iC) that can be 
used in canjunction with the 
Figure 9 output circuic ca make 
a conunuous-tone IR beam 
transmitter. In this case the 
Figure 9 circuit's R4 value 
shoutd be at least GRS, to sini 
the peak JR LED currents to less 
thar 200m34. 

Akernatively, Figure 11 shows 
the circuit of a tone-burst 
generzor that gives fms bursts 
of 20kHz:at 5Gmis intervals:and 
which can be used in 
canjunicuon with the Figure 9 
output stage to make an IR 
rone-bursts fransmiter. Here, 
the IC la and IC Ib sections of a 
401 1B CMOS quad 2-input 
NAND gare IC are wired as a 
fee-ninning asymmetrical 
astabfe multivibraror chat 
produces Lms:and 49ms 
periods; this waveform is 
Inverted and buffered by {Clic 
and used to gate 2 20kHz 555- 
Rye squareware generator via 
D2, and this sqptrewave is then 
buffered and inverter by the 
final 40118 stape (EC1c}, ready 
for feeding to the input of the 
Figure 9 Guipui stage. 

Note when using the Figure 
Li circuir that R4 in the Figure 9 
output stage can be piven a 
value as low-as 2R2, bo give 
peak output currents of up to 
550ma, bur that under this | 
condition the uransmiter will 
consume a mean current of 
little morc than GmA. 


IR Receiver 
Pre-amp Design 
The basic IR input signal to ‘an 
IK light-beam receiver can be 
picked-up and converted into a 
proportional current by either 
zn IR photodiode or an 1R 
photomansisior. Ifa photodiode 
is used, it can be cannecred in 
series with a load resistor (with 
@ typical value in che range 10K 
0 100k) and used in either of 
the reverse-biased configumtions 
shown in Figure 12. The diode’s 
basic action is such that its 
reverse-higsed leakave current is 


+42V 


10nFk = 





eg C3 
M3 i 00nF =a 


IN4148 tg ZN I 820k 


5 
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- IC1¢ 


i 1=40718 


proportional to the IR light 
intensity on its junction, being 
very low uncer dark conditians 
and relatively high when boghth- 
uminated; this current is 
converted into a proporiional 
output voltage by RI. 

An TR phoratransistor can be 
used by connected! ir in either 
of the basic ways shown in 
Figure 13(a) ar (6), in which 
load resistor R1 has a typical 
value in the range 1k0 to 33k. 
Mast phototransistors have only 
iwo extemally-accessible leads 
(collector and emitter), but a 
few are lead types with an 
accessible base leat!; a Aead. 
device can be usecl as a photo- 
transistor by connecting it in 
either of the basic ways already 
shown, or can be used as a: 
photexliode by wiring ic in the 
way shown in Fieure 13(c), 

Note chat 2 phaterransistor’s 
sensitivity is pvpically one 
hundred umes greater than hist 
of a photodiode, but its 
MidMuM opersiing frequency 
(ypically a few hundred kHz) is 
proporuonally lower than that 
ofa photodiode (typically tens 
of Mitz). Also note in Figures 12 
and 13 that the. photosensor 
exhibits a hich sensitiviry but a 
low cut-off frequency if RI has a 
high value, and 2 low sensitivity 
but high cut-otf frequency if Rl 
has 2 low valuc. 

Figure 14 shows the practical 
circuit of an IR lieht-beam 
receiver that is designed for use 
with 20kHz continuous-1one or 
rone-burst single-beam or dual- 
hearn systenis, and used I 
phorccdiodes as sienal 
converters. Here, the two IR 
diodes gre connected in parallel 
and wired in series with RI, so 
that the canverted R signal is 
developed across R1 (note that 
one of these diodes can be 
removed if the unit is used with 
a single-bear ER system). The 
converted R1 signal is amplified 
by cascaded! op-amps IC1 and 
1C2, which can provide a 
maximum signal gain of abour 
17,680 (= x83 via IC] and x213 
via HC2), but have the gain 
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Figure 12. Afternative ways of using a photodiode as a 


lght-to-voltage converter. 


mace. variable via RV1. These 
two amplitier siages have their 
frequency responses centred on 
20kHz. with thicctorder fow- 
frequency roll-off provided via 
C4C3-C6 and with third-order 


4 
Qi YOuUT 


ov 
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high-frequency rol-ait provideri 
by C3 and che inrernal 
capacitors of the iwo ap-amps. 
The Figure 11 receiver pre- 
amp Circuit can be used with a 


? variety of IR detector diode 


o VOUT 


Figure 23. (a) and (>); alternative phototranslstor configurations. 
(c); @ 3-lead phototransistor use as a photodiode. 
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Figore 14. IR receiver pre-amplifier cireurt. 


iypes, which ideally should be 
housed in black (rather chan 


: Clear) infra-réd transmissive 


mouldings, which greatly reduce 


unwanted pick-up from visible 


light sources. Figure 15 shows 
the case oudine and IR-sensitive 
face positions of three popular 
TR photodiodes af this type. 

The output of the Figure 14 
pre-amplifier can be mken from 
1C2 and fed direcity to a suitable 
code-wavefann detector circuit, 
such as that shown in Figure 16. 
Note, however, char if the IR 
Tsx-Rx light-beam system is 16 be 
used over ranges less than 2 
metres or so the pre-anip 
output can be taken directly 
from 1€1, and all the RV1 and 
IC? circuitry can be omitted 
from the pre-amp design. 


2 A Code Waveform 


Detector 


In the Fimire 16 code wavelorm 


dletector circuit ihe 20kHz tone 
waveforms (from the pre-amp 
OULpUut) are Converted into cc: 
via D1-1D2-C2-R5-C3 and fed (via 
R6) to the non-invening input 
of the 3140 op-amp volrage 
comparator, which has its 
inverting input connected to 2 
thermally stable V0 BC reference 
point. The overall circuit action 
is Such that the op-amp output 


: 5 high (near the pasitive supply 


aii voltage) when a 20kHz tone 
inpur signal is present, and is 
low (at nearzero voir) when 2 
tone input:signal is absent; iF 
the inpuc sienal Is derived from 
@ tone-burs: system, the quiput 
follows the pulse-modulation 
envelope of the origina! 
transmitter signal. The detectar 
ouput can be made 1 activare 
a relay in the absence of a beam 
signal by using the expandes/ 
output driver circuit of Fieure 17. 


: An Expander/ 


Output Driver 


> The operating cheory of the 
: Figure 17 circuit is fairly simple: 


Cede—Vfaveform 
Detector 


Note: 
IT AC2=—=3146 Op—Amp 
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Figure 1S. Case outline and IR-sensitive face pasitions of three 
popular types of IR photodiode. 


Figure 16. Code-waveform 
detector circuit. 
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When the input signal from the : fjR Light-Beam 
détector circuit switches high : rs 

Cl charges rapidly via Di, bur: ystem Ranges 
When the inpur switches law C1 The circuits Gt Firures 14, 16, 
discharges slawly via Ri and RV1; and 17 can be directly 

Cl thus provides.2 DC ourput interconneciéd 10 make a 
voltage that is a ‘time-expanded’ 
version (vith expansion - 
presettabie via RVI) of the 

DCinput voltage. This DC owtput 
voltage is buffered and invertex! 

vis ICla and used ie activaic 

relay REA via QO] and an AND 

gate made from [Cib and ICle. 

Normally, the other (pin 2} 
input of this AND gate is biased — - 
high via R2, and the circuit : 
action is such thar (when used: 
in a complete R liehi-beam 
system) the relay is of when 
the beam is present, but is 
driven on when the beam is 
absent for more chan 100ms or 
so, This action does not occur, 
however, when pin 2? of the 
AND gate is puiled low; under 
this condition the relay is 
elfecuvely disabled. 

The R2-C2 network's purpose 
is tO disable the relay nerwork 
viz the AND gate (in the way 
just des¢eribed) for several 
seconds after power is initially 
connected 6 the circuit or afer 
DISABLE switch St is brieily- 
operated, thus enahling the 
owner or other authorised 
persons to pass through the 
beam without activating che 
relay. Note that dhe relay can be 
made selAlatching, if required, 
by wiring normally-open relay : 
conmacs RLA between Q1 : 
emituer and collector, asshown = : 
dotted in Figure 17. 
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complete IR ight-beam receiver 
that can respond to either tone- 
burst or coniinvuowstone 
signals; the receiver musr be 
powered fram a well regulaiteci 
12¥V DC suppivunir, such as 
that shown in Figure 18. The 
practical maximuni operating 
range of a complete IR light- 
beam security system of this 
Type is eréathy affected by the 
types of lenses used in the 
system. If additional lenses are 
not used, but the Tx anc Rx are 
carefully aimed art each other, 
and the Rx diodes are screened! 
from the effects of visible light 


Output 

to 

Exponder/ 
Output Driver 





by mounting chem deco inside 
aimed tubing, the maxioium 
range should be at jeasz 5 
mires, and may be as high as 7 
metres. This range can be vastly 
Increased with the help of 
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Figure 217. Expanderjoutput driver circutt. 
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Figure 18. Line-powered regulated 12Y, 250mA supply. 


additional focusing lenses 
andor reflectors, | 

At the: Tx end of the system, 
most of the optical quzputr 
power of each IR LED is 
typically radiated over an are of 
abou: 60°, anc thus has a fainly 
low radistion densicy value; the 
EX signal's radiation density 
value can éasily by increased by 
a factor of four (thus doubling 
the system's effeciive range) by 
moununeg each IR LED at che 
focal point of 2 simple tarch- 
type optical reflector that is 
aimed at the receiver unit. 

At the Rx end of the light- 


hean. system, earch IR 


photodiode has an integral lens 
that focuses the received IR 
light on to the diode’s 
photosensitive art. On Smm 
detectors such as ihe 
SFH2630F, this fens has a 
collection area of aboitt. 
19.6mm*; in this exrmpte, the 


: detector’s effective sénsitivity 


can be increased by a factor of 


four (thus derbling the 


system's range) with the help of 
an extemal 10mm focusing. 
lens, or by 2 factor thicty-six 
(this incréasing the range hy a 
factor of six) with the help of a 
30mny¥ focusing lens. Thus, if 
reasonable care is taken in the 
opto-mechanical design. of the 
IR system, its range can easily 
ix increased to 20 metres, anc 
possibly to GO metres or more. 
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Figure 19. Basic PIR detector usage circuit. 


PIR Movement- | 
Detecting Systems 


TRlight-beam alanms are ‘active’ 
IR units thar react fo an artBcially 
genermted source of TR radiation. 
Passive IR (PIR) alarms, on vhe 
other hand, react to naturally 
generated IR ractistion such as 
the heat-generated IR cnergy 
radiaced by the human bods; and 
are widely used in modem 
security systems. Most PIR 
security systems are designed to 
activate an alarm of Hoodlight, or 
Open a door or activate some 
other mechanism, when a 
human or other large warm- 
blooded animal moves alsour: 
within the sensing range of a PIR 
detector uni, and use 2 
pyroelectric IR detecior of the 
type shown in Figure 19 a5 their 
basic [R-scnsing elernent. 

The basic Figure 19 
pyToelectric IR detector relies 
on the fact that some special 
ceramics génerate electrical 
charges when subjected to 
thennal variations or uneven 
heating. Mocem pyroelectric IR 
detectors such as the popular 
PI$2015 and EGOOSTO types 
incorporate two small oppasite- 
polarity series-connecied 
ceramic elements of this cype, 
with their combined output 
buffered via a [FET source- 
follower, and have the IR input 
sionals focused onto the 
ceramic elemenis by a simple. 
futering lens, as shown in the 
basic PIR detector usage circuit 
ot Figure 19. tt is important to 
note ar this point chat the 
derecior’s final autput voliage is 
proportional to the difference 
berween the quiput volrages of 
the Iwo geramic elements. 

The basic action of the Fizure 
19 PIR detector is such thar, 
when 2 human body is within 
the visual ficid of the pyroeleciric 
elements, part of that body's: 
radiated IR enerpy fails on the 
Surfaces of the elements anc is 
converted into small but 
detectable variation in surface 
temperature and corresponding 
variation in the output voltage 
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of each elémeant. If che human 
boxly (or other source of IR 
radiation) is stationary in front 
of the detector’s lens undeér this 
condition, che nvo elemenis 
generate identical qurput 
voltages ‘and the unit's final 
‘difference’ ourput is thus zero, 
but if the body is moving while 
in front of the fens the two 
clememns penerate different ouput 
voltaves and the unit produces 
a Varying output voltage. 

Thus, when the PIR unit is 
wired 25 shown in the Figure 19 
basic usage circuit, this 
movement-inspircd voitave 
variation is made externally 
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availabie via dhe buffering JFET 
and de-blocking capacitor Cl 
and can, when suitably 
amplified and Hltrered, be used 
10 activate an dlanm or other 
mechanism when.a human 
body movement is detected. In 
practice, pyro-electric IR 
detectors of the simple wpe just 
describe? have, because of the 
small size (usually about 
20nun*) and simple desian of 
the derector's [R-pathering lens, 
maximum useful detection 
ranges of roughly one metre.. In 
modern commiercial FIR 
movement detecting security 
units, however, this range is 


lee re ee me hr re a — 


I 
[ 
t 
oat 
| 
i 
i 
i 
i 
it 


Figure 20. Typical! PIR sensing pattern of a 
commercial ‘intrusion detector’ unit designed for 
normal domestic-type applications. 
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greatly extended (usually to 
well over-ten metres) with the 
aid of a large (about 2000mm>>} 
multi-faceted extemal 1R- 
gathering focusing plastic lens, 
which splits the visual field into 
a number of paralle! strips and 
focuses them onto the two 
sensing areas of the PIR unit. 
Figure 20 shows the typical 
PIR sensing pattern of a 
commercial ‘intrusion detector’ 
unit designed to protect:a 
normai-sized room in domestic- 
Rype applications. In this 
example the unit is mounted on 
a wall a1 2 height of seven feet 
and is aimed downwards ata 
shallow angle, and the multi- 
faccted plastic Jens splits the 


- Visual field into a large number 
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of vertical and horizonial 
SegTmenGS. ANY person moving 
through a single segment will 


activate a single uigger signal 


within the PIR sensor; 3 person 
moving through the entire 
visual field vill thus prxduce 
numerous triggering siena!, but 
asistionary dR source will 
produce no signals. Most 
intrusion detectors of this ype 
incorporate ‘event counting’ 
circuitry that will only generate 


: an dlanm-activating ouput if 


three or more trieger signal are 
detected within 2 few séconds, 
thus minimising the chances of 


: a false alarm due to sudden 


bik 
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changes in temperature caused 
by the aute-activation of time- 
switched security fights, ete. 

The tens-generared PIR sensor 
pattern shown in Figure. 20 is 
the type chacis often used in 
burglaralarm systems to proiect 
2 singie room in 2 medium-sized 
house. Alternative (and usually 
interchangable) plastic Jens 
types, oltering differen: ranges 
and. coverage patters for various 
special types of application, are 
available at iow cost from many 
conunercial PIR-unit suppliers. 
Amongst the most important of 
these are the ‘pei’ type, in which 
the field’s vertical span is 
restricted 10 2.5 to 6.6 feet above. 
ground level to avoid activation 
by domestic pets while giving 
good sensitivity fo narmal 
humans, and the ‘corridor’ type, 
in which the field's horizontal 
Span 15 restricted to about 20 
degrees to give long-distance 
coveraue (typically about 30 
metres) of narrow coridors and 
passageways. 

Note that, because high- 
qualiry commercial PIR security 
units of this basic ype are 
widely available at Comparatively 
low cost, it & not practicable (on 
aesthetic and economic 
grounds} to try to build similar 
units ona DIY basis. 
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Cheap Cable 
Core Identifier 


Bear Sirs, 

The Cheap Cable Core 
Identifier described by Dr 
Manning (Ciccuit Maker—Jan 


a low tech answer to 2 fow tech 
oroblem which is almost as 
cood as the high tech salutions 
on sale. 

Ie’s main drawback is ubar it is 
subject to possible errors — 
eaused by the cahle resisiance 
in long cable lengths. This 
protlem coultt be eliminated by 
simply connecting 3 battery 
across the resistor chain and 
switching the multimeter to 
volts. The high input 
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Portable Amp 
Wanted 

Dear Editor, 

I hope that you or one of your 


_ readers may be able to help. 


[have been trving to obtain 2 
small battery powered amp and 
head worn mic system for one 
of our service users. So far we 









Write to:. 
Electronics 
and Beyond, 
P.O. Box 777, 
Rayleigh, 
. Essex S56 SLU 


: impedance oi a typical 
> multimeter would then mean 


the cable resistance had no 
effect on the reading for anv 


cable tength (vachin reason). 


the user is really lazy (like 


. : me) then ihe acidition of a 
1995) is an excellent example Of : \ariatle resistor in series with 
the: battery would enable the 

: yoliage across the chain to be 


“calibrated” to a nice 


: convenient round figure: 


Even with this aptional 


- enhancement che additional 

- cost to the project is onty a few 
: pence with 2 vist improvement 
: in reliability. 


Rety Williams 
Roly Vi@compusene.coni 


> Thank you for your comments. 


: have been offered only one 

: system, this was £500 and didn’t 
> work ar all well, Any ideas Gn 

: the mater would be gratefully 
received. I wait in anticipation. 


Neil Sharpe. 
Banfi Day Service Social work dept, 


; Colleonarndt Road,.Banit Abadeenshire, 


Seoitand. AB45-1DZ 


We can certainly try. 
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Readability of 
Niaplin Magazine 
Dear Sir, 

May | desperately ask you ta 
persuade your management 
thar thot all your magazine 
readers are youngsters with 
brilliant eyesight. Regrertabh: 
as We mature, our sight 
declines. Maplin magazine is 
printed in the worst possible 
wpeface. IL is not merely 


small. Iris not black on white : 
. complains before, 
: but we will Keep a close eye 
> on clarity. — Ed. 


hur prev on sometimes white. 
The paper is more often 
off-whive or coloured. 


: the main body of 
: the text {[s always 
- black on white. We 


Biease! Please! Print it in 


: decent black type so that we 
: Slightly wrinkled can read it. 


‘Georse Royce 
Geobareeol.com 


Garamondisa - 
narmal typeface 
used by many 
publishers. | hape 


have not had any 
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Digital Alpha 
Microprocessor 
Dear Sir, 


incredulity thaz I read Stephen 


= Warcklington's - ornerwise 


excellent — Informarion 
Feonamy — The Chips Business 
article in the December issue 10 
find no mention of the Digiral 
Aipha microprocessoc. 

The Alpha is che fastest 
microprocessor, bar none and. 
can run Digital's Open VMS, 
UNTX and Microsolt Operating 
Systems. Yet Stephen’s article 
makes no menton of the 
Alpha at all. 

lastead he savs that “_.it is 
possible within the next ten 
years, we'll sec clock spreds 
break the SO0MHz barricr and 
extend upwards towards 1GHz”. 

Stephen! Wake up and smell 
the MHz. Digital 2060 series 
systems are alreacly on sale and 


: incorporates Alpha chips clocking 
: in at 625MI1z— check out 
- wee. digital .com/semiconductor 


: for for further details. 
It was with a mounting:sense of : 


Alan Trevenne 
Digital Equipment 


: Stephen Waddington replies: 

: It's a fair cop. Guilty as charged. 
: 1 did mention the StrongARM 

: micraprocessor, developed 
= jolatly between Digital 

: Semiconductor and Advanced 

> RISC Machines in Cambridge. It 
: wilt be interesting to see what 


happens ta bath this device and 
the Alpha now that Digital has 


> Signed over its chip business to 
> Intel. As part of a settlement 

> ending a patent infringement 

: lawsuit brought by Digital 


Equipment Corporation against 
Inte!, Intel is paying Digital $700 


- million and royaities but Bigitat 
: js committing itself fo develop 
> computers based an the next- 

: generation of Inte? chips and 


competing directly against 


: Digitas’s Alpha chips. 


eaeeoe PP eee eeaeeeeenaeererenaeaeeaaeaenueeeeeaeuneae 


Port, er, Sorter! 


Just 2 quick note regarding Mr. 


de Wer's leer concerning 
parallel pors in the December 
1997 issue GNo.121). As alyeays, 
it is notas simple as iz first 
seems. There seems 10 be three 
types of configuration, viz.: 
Simple ~ output only; Bi-rronic 


* —Bidirectional on the control 


lines but not on the clara fines 
d think): Bi-directional ~ as the 
name suggests, both-way 
communication on both the 
concol and data lines. I have 


used the following simple 


Obasic programme to 
determine whether or not the 
port is Bi-directional: 


“FRINF 7 ,INP(&H276) 
TE TNREYS=-CHRS (27) THEN END 


That's itt When you run it, 
vou will see a stream of 
numbers munning up the 
screen. IF your port is Br 
directional, putting ‘O's anc 
‘1’s on DO to D7 will change 
the value of the number. If it 
siays at either 255 or 0, then 
the port is probahly not 
Bi-direcuional. Bur do not 
worry, replacement cards are 
available and with care, you 
should be able t6 pick one up 


> fora very modes: sum. Hope 


the info. helps. 
Bryan Taylor, Ipsyich. E-mail: 
Braawii@iiSn.com 


Thank you fer sending in these 


detalis, which we hope will solve 
ir de Wet’s computing snag. 


*FOR LPTL USE SHI} 


‘FOR LPFL USE &H378 
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Sounding Off! 


Dear Sir, 


: LG Jones of Abergavenny refers 


(Sounding Off! - Blectroniecs and 
Beyond — November 1997} to 
the usc of 0.775V rms V mms as 
a reference Jevel, which . 
‘apparenads dates 1d the earty 
telephony industry’. 


2 My understanding is that it was 


intended to measure output 
canipared to a reference level 


‘ of 1 milliwart. Many.telephone 
> circuits have a cliaracteristic 


impedance of G00 ohms, and. 
simply, one milliwart dissipated 


: in 600 ohms represents 0.775¥ 
: by Ohnr's law. 


Michael Clemiteon 
46 Boandenven Close, 
Cyncoed, Cartitf 

CF2 68R 


: Quite correct - deci-Bell - 
: Alexander Graham Bell inventor 
: Of telephone and alt thatl 
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by Ruth Hewer 


Hello again. This month I have 
been asked to show some keyboar ‘a 
shortcuts, 


toolbar at the bottom of che 

screen that shows you 
which applications you have 
open on your computer but 
Windows 3.31 is not so obvious: 


i know Windows 95 has a 


If you press and hatd down — 


the ALT key and then press the 
TAB key a box appears an your 
screen showing which 
applications arc open. By 
pressing the TAB key you will 
ndiice 2 box moves from each 
application anc the wording ar 
the bottom of the box tells you 
what each application is. Lf vou 
fet go of the ALT key. Windows 
will cake you to the application 
that had the box around ic. 

in-all Windows applications if 
you look on the toolbars you 
Will notice that some of the 
words have letters which are. 
underscored: 


~~ — —_—s —_— io —————l_ - 





For exanipte, on the Word 
toolbar ubove you will notice 
thar the F on the worl File is 
underscored. This means that 
if vou press and hold down the 
ALF Duitan and press the letter 
Fon your keyboard the 
following menu will appear: 


This és the same menu thar 
would appear had you pointed 
the mouse at the word Filé and 
clicked. This works in the same 
way for ail the items on the 
1woalbar. Once have the menu 
open I can simply press the 
fener of che command 1 wish to 


To 

Copy text or graphics 

Paste the Clipboard contents 
Cut texl of graphics 

Insert a page break 


Go to the beginning of the document 


Gs to the end of the document 
Apply or remove bold fonatting 
Apply or remove italic formatting 


Appty or remove underiine. formatting 


‘Print a document 
‘Save a Document 
‘Exit Word 


Basic Word Shortcuts 


To. 

Complete a Cell entry 

Cancel a Cell entry 

Move to ine beginning’ of the line 
Hide Rows 

“Unhide Rows 

Hide Colurmns 

Unhide Columns 

‘Apply the- general number format 


Basic Excel Shortcuts 


To 


View the shortout Ment for the selected item 


Display the Start Menu 


aer 


bideiovbe 
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Rename a selected ifem in Explorer 


Find a folder or File in Explorer 
_ Create a shortcut _ 


View item properties 
Basic Windows Shortcuts (Windows 95) 


use. For example P would print 
the ctocumient for me. 

There are a for of shoricut 
keys available in Wort. { have, 
listed the more common ones 
below bur if you click on the 
Help Iutton and select 
Contents and Index and type-in 
the word shortcuts you can 
print hist of them for your 
convemence. 

To make text bald ere, use 
the same commianels as in the 


3 Word table. 


The Right Hand 
Viouse Button 


There is also the right hand 
mcnise button (for those 


‘people who use the mouse in 


the standard set-up) 

The right mouse button 2cts 
Js an edivforma. menu in 
Word, unless you are in a able 


exc, If} were £0 press my sight 


Press 
CTRL-+ C 
CTRL + V¥ 
CTRL + X 
CTRL=+ ENTER 
CTRL +. HOME 
GIRL 4 +.END 
CIRL.+B 

7 CFRL + od t 
CTRL YU 
“CTRL'+'P 
CTRL +. ‘ 
ALT + F +X 





Press 

Enter 

ESC 

HOME 

CTRL +9: 

CTRL +: SHIFT+ : 
CTRL + + 0 (zero) 
CTRL + SHIFT vy 
CTRL + SHIFT ++ 





Press 
SHIFT + F210 
CTRL. + ESC 
FQ 
CTRL - 4 SHIFT while 
’ dragging the file 


ALT +-ENTER 





hand mouse burton new, the 
following menu would appear: 





If} had pressed the right 
mouse bution when { was 


: working on my table earier, 
= the following meni would 


appear: 





Worl is inieligene enough 
tO recognise that whilst 
working in a table, I mer 
require a table ment. 

Now, when Fam working in 


= Word or Excel etc, if 1 want 10 


copy; cut and paste someihing | 
can simply highlight it, click on 
the right mouse buiton and 
select Copy, Cut and then go 1 
where Iwanr to paste it, Click 
on the right mouse button anu 
select paste. 

Gning hack to the keyboard 
shortcuts, to accomplish the 
above 1 would highlight the 
feat, salect CTRL +-C eng, +- 
X, move to where I want to 
paste it and Press CTRL + V 
These shancuts afipear in 
many picces of soliware and 
are useful to knoe: 

F hope that some of the 
above will help you make your 
working life easier. Ir may 
appear to take a lide longer ar 
first, but as with everything, 
practice makes perfect. Fm now 


i going w ALT + FS. ALT + £,.X 


See you next month, 


Hf yous have any queries Gomiact Us vic 


Email strict mmapl tn, de sn ‘co uh 
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he biggest single complaint from CB 
users is char of abuse. ‘Time —aftertime 
whether it be at, ‘Open Forum’ type 
meetings — or in articles or letters in the 
Radio Active CB Magazine the matter of 
abuse will invariably rear its ugly head! And 
it can be very ugly Abuse can come in 
various euises — from that of threats 10. kill — 
to that of simple mike keying, and a whale 
variance of abuse in-between. 

Some breakers’ respond ~ some do not. 
Some breaker's respand by giving as good 
as they got, anc some turn off; but how 
long is it before you get sick and tired of F 
having a go back, or curning off your rig? : 
How long will it take before vou yet so feck 
up that you turn your rig off for Box? 

This so-cailed ‘hobby" ‘of ours is supposed 
co be there for our enjoyment. To entertain 
us —Jo get some pleasure out of — to relax 
with. Over the many years ofheing3CB’er 
( started with legalisation in November : 
1981) I have witnessed a steady increase of — : 
abuse in GQne form or.another, and ] can 
fully understand and sympathise with 
tlecent CB’ers, over che frustrations and 
stress that they experience when suffering, 
from this type of unsociable behaviour. For 
3 Jot of breakers’ there is na longer any 
enjoyment to be had from CB 
radio.........How many decent breakers” have 
turnéil off far good ? 


acl bhidei eed 
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What can we do about it? 


Chris Perry of the British Citizens’ Band 
Confederation outlines sonie of the misuses of the 
CB system and how they can be rectified. 


A pood indication afhow many breakers 
have tured off, or rurned awar irom CB 
radio, is the amouns of CB licences that are 
issued now — as co the amount of dicences 
that were issucd ten vears ago. Ten years 
ago the figures were around two huncred 
and fifty thousand. Today | estimate shar 
there are no more than forty ainé thousand. 

There are avo reasons why Ifeel that chis 
is the case — Ersdly breakers‘ are fed up with 
the abuse and have just tumed off — 
secondly breakers’ feel chat they do nor. 
receive sufficient response or support from 
the Radiocommunirations Agency in 
conipating abuse for the amousit that they 
nay for their licence, 

The vast decrease in the saic of licences, 


will nor go without a knock-on effect. If the 


sales of licences’ continue to diminish there 
will be less money for the RA to spend on 
‘cleaning up’ the frequencies, and if licence 
sales diminish even further then there is a 
serious threat of officially losing CB 
altogether; and those of vou who mipht 
scoff at this comment, can Lremind you of: 
what happened to the 934MHz service! 


: What we can 


do about it ...! 


So......a¥hat cain we do about i? What can 
we (io iO provect Our CB usage, and service? 


© L think the first imporzmanc ching we can do és 


—don’t stop buying 2 licence! Why? 
Because when Government Officials 
‘officiaihy’ look at any situation they only 
study facts and figures — they only, ‘60k etf 
statistics’ — they will only look at, © #peneet 
many licerices are buiiig issued’, not, 

bow menry tisers’ there are out there. I 
know that for 2 fact, as i have been a Civil 
Servant myself for nearny mventy three years. 


= AVE don’t want to lose CB radio altogether — 


the more revenue that the RA can pather 
from CB licences, He more money goes 
into the pot for the service altogether. In 
short, the more money there is — the nrore 
cin be done to get cid of ihe “abuse- 
element’. That's why we need to not only 


a 
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keep buying a licence, but try and increase 
licensees overall. Secondly, we need to be 
prepared to do something ourselves to clear 
up the abuse thas is clearly on the increase. 
We. need to be prepared to report all cases of 
abuse. We need somewhere or someone 
where we can report abuse 10; but where is 
there? Well, officially there's the RA‘s Waich- 
Dog the Radio Investigation Service (RIS), 
and possibly the Performing Rights" Society 
(PRS). Last, but by no means least, the British 
Citizens’ Band Confederation (8.C.B.C.} 


The RIS 


The problem of reponing abuse through 
the RA/RIS is hae it can take a Jong time o 
get any action taken against the perpetrator. 
This is not always down to the Auchorities 
themselves. People write, or phone in, 
reporting abuse-with details tivat are so 
scant they just have no clear or precise 
information to act upon; hence nothing gers 
done. Because they are working an avery 
restrictive budget, they have to make sure 
that any case of abuse that they act upon, fs 
guaranteed to result ina positive 
prosecution otherwise they tose maney in 
costs. That money comes out of aur licence 
fees, so Jet's not waste aur money! 


The Performing 

Rights Society 

‘the Performing Rights Society (PRS) is the 
organisation which looks after the rights of 
iheir members who are normally artists and 
performers. The oificials at the PRS visit 
Public places such as shopping mails, pubs, 
clubs ete. and check with the 
owners/management that the premises are 
icensed for the playing of music to the 


“Public. In shor they proxect the copyright 


of their members, What's all this got to do 
with CB radio? The PRS also like to take an 
active part in prosecuting “pirate” radio 
stations, irrespective of what frequencies 
they operaie on. So all CB DJ's — or 
potential DT's beware. 





The British Citizens’ 
Band Confederation 

The British Citizens’ Band Confederation has 
been'set up by CB’ers for CB’ers, and for 
that reason the organisation is fully aware of 
the abuse-related problems that are 
prevalent throughout the coun:ry. in fact, 
top of the list for our ‘Aims and Objectives’, 
is that of taking an active role with the 
RA/RUS, and forge tinks with the PRS in order 
[Oo stamp out this anti-social betiaviour. 

However, this cannot be achieved without 
assistance from our members’, In onler for 
the B.C.B.C. 10 achieve a, ‘cleaning up” of 
the CB frequencies we need you to tell us 
where the problems are, We cannor do it 
otherwise. There are no vast fortunes 
available to buy expensive ‘tracking’ 
equipment, or employ teams to manage 
such equipment. Even the Radio Society of 
Great Britain (RSGB) don't operate like chat, 
they have to rely on their membership to 
bring to the notice of the Society any 
problem operators; and it is our intention to 
operate after the sane fashion. 

What we would like you to do is nothing 
more than use your CB as normal; but 
shouid you experience, or suffer abuse 
yourself, then log it down on one of the 
specially prepared B.C.B.C. Abuse Forms’. 
Once a sheet is completed, send it to the 
B.C.8.C., that's all you have io do. Your 
anonymity is guaranteed. No one ~ excep 
for the Regional Manager, and the Director 
of Regional Services will even see the repore 
in its original format. Any relevant 
information io be passed an to the 
Authorities will be sent on 2 completely 
different form. Confidentialiry to our 
menibers’ will be paramount. 

By using this method of reporting abuse, 
the offender will not know from where the 
report originated. in fact, the first thine they 
will know about it, is when thé Authorities 
are stood knockine on their door! 

So, do you feet thar the time has come 
where you can help out? Can you do it? If 
so, why oot join the B.C.8.C. and have a 
direct effect on your hobby? An effect not 
only in the area of abuse, but an effect 


within CB radio overall. Be a part of the only 


National Organisation that takes ics fead 
direct from its membership. Let us return to 
what CB used to be like. Let’s return 10 
enjoying CB radio. Let's make a serious start 
~ and then continue £0 get rid of — the 
‘bucket-mouths’ — the ‘nwusic-players’ — the 
‘mike-keyers’; Let's pet rid of the other 
nuisance-value elements that give CB and 
CB'ers a bad name. That gives decent CB’ers 
aggravation and headaches. Let's now give 
them something to think about. Let's give 
them the elbcnw.......for good!) 

All B.C.B.C. Members’ will find a specially 
prepared ‘Abuse Form’ within théir 
membership pack. 


CB Radio Information 
and Licence Application 
RA 246 CB Radio Information 
Sheet is available from Niaplin 
Electronics (Order code NWO7H). 
This useful and informative 12-page leafiet 
produced by che Radio Communicacons 
Agency is essential. réading for anyone who 
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About The British 
Citizens’ Band. 


Confederation 


The British Citizens’. ‘Bana’ 
Confederation (ACBC} has been 
aot up by CB’ers. for CB users. - 


” What's the BCBC? 


Lt “Pirdtban 4 imo diary 
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The BCBC was formed in 1997 to encompass the many different needs of CB Fado 
users and present those Views with one voice to the Radiocommunicatians Agency 
and other European administrations.- ic is-a'democratic organisation run by its 
Membership through elected representatives, Membership is open. to individuals, — 
farniiies, tlubs, societies aie organisations. 


What issues will the BCEC be raising? 


The needs of CB.radio users are varied and widespread, The BCBC membership . 
decides policy and direction. Views of. members are sought through questions and 
written Wews are encouraged. These views are then formally presented to ‘the. 
Radiocommunications Agency for consultation, and. where required thé trade supply 


technical feports.. 


How will the BcBC help. CB radio users? 


In addition :to regular meetings. with the. Radiocommunications’ Agency. The. BC8C is 
also able to offer direct advice to members or seek answers: on members’ bshatf. 
Members also receive regular infarmation updates, 


What makes the BCBC different? 7 7 


The BCBC is unique for a number of reasons.’ The BCBC was formed because licensed | 
C8 radio users expressed, ina Radiacommunications Agency” questionnalre,.a desire’ 

to have one Single representative organisation. To help achieve. the best possible. 

results, the BCBC have made provisions far all types of users, including the trade. The 
BCBC is recognised and endorsed hy both the. Radiocommuntcations Agency and the 
Radio Society of Great Britain (RSGB). Maptin: Electronics, along with othér Individuals 
and companies,‘is a Founder Member of the BCBC-. 

Membership details and an membership application form for the BCBC can be 


obtained. as fallows: 


@ from Maplin Etectronics' by arbring NWOsG ~ 


cc 


free of charge when ordering other goods 


@ from all Maplin and Mondo Maplin storés — free of charge 


or 


= 


& by writing to: The’ ‘Membership Secretary, BCHC, PO. Box’ 5826; 


Basildon, Essex, $S16 5FQ 
Membership fees are, at time of writing, 


£6.00 for litensees ‘and £10. 00 far 


non-licensees. Variaus classes of membership are available, pléase | see 
membership details. Please note: Maplin Electronics cannot. accept ‘membership - 
applications ar. payment of membership fees, such must be sent direct to the BCS&C at 


the above address. 


The BCBC and Maplin Electronics actively encourage all cB radio users to ‘hold a 
valid CB radio licence, to behave Ina responsible. and courteous manner and to ablde 
by the terms, pravisions:and limitations set out in the terms of. the. ‘CB radio licence. 


Whilst every reasonable precaution iS undertaken to protect the Interests of ¢ customers; 
Maplin Electronics PLC does not accept any liability for any clrcumstances arising from membership of 
the BCBC, hawever occuring; ar for any faiting on the part of the BCBC In respect of undertakings given, 
Any payment made te the BCBC is made entirely at the individuals risk. The Mews expressed by the 
BCSC are not necessarity those of Mapiin Electronics PLC. 


is interested in CB Radio. It answers the 


most frequency asked questions about 
: licensing and what the service isfs not 
: allowed to be used for. The leafet also lists 


the channel numbers and frequencies of the 


UK & CEPT channel allocations. Additionally 
: the leaflet includés the CB Radio Code of 

: Practice, useful poins of contact for further 

: information and an application to be added 


fo the Radiocommunications Agency CB 
mailing list. 


Leafler RA 246 can be obrained as follows: 


? @ from Maplin Electronics by ordering 

NW07H — free of charge when ordering 
ather goods. 
or 

© irom all Maplin and Mondo Maplin 

stores ~ free of charge 
or 

£ @ from The library, Radiocommunications 
Agency, New King’s Beam House, 
22 Upper Ground, London, SE1 95a. 
Tel: 0171 241 0505,0502 
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RA 240 Application for 
CB Radio Licence (NWOS8]) 


Application RA240 can be obtained as follows: 
@ ftom Maplin Electronics by ordering 


‘Additional Information 


Anyone wishing 16 use the CB Raclio NWS] — free of charge when ordering For enquiriés on CB licensing conditions 
service legally musi have a valid licence. other goods and palicy, please contact: 
Operating a CB Radio without a licence is Or Citizens" Band Service, 


contmry io the Wireless Telegrphy Act 
1949 and renders the individual liable to 
prosecution. The licence, at time of writing, 
costs £15 per year. It covers the license 
holder for any number of CB Radios and 
other individuals under the license holders 
general supervision (sce RA 246 fora more 
detailed explanation). CB Licences can no 
longer be obrained ‘over the counter’ at 
post offices, 


t= aia” 


@ from ail Maplin and Mondo Maplin 
stores — free of charge 
or 
@ from the Radio Licensing Centre 
Subscription Services Lid, PO Box 854, 
Bristol, BS99 5LF. Tél: 0117 925 8333 
Please note: Mapiin Electronics cannot 
accept licensé applications or payment of 
license fees, such must be sent direct to the 
Subscription Services at the above address 
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‘Sing ihe latest technology, this mobile 


CB transcelver offers a ‘sophisticated 
array of features. it covers both the 40 
| UK and 40 CEPT channels. ‘Features Include 
4 illuminated LCD display, comprehensive 
scanning, dual watch, key lock, dua! function 
button control, priority channel 9 ana 19, 
display of supply voltage,: beep ‘oivoff. and 
programmable functions On ‘the microphone. 


Radjocommunications Agency, New King's 
Beam House,'22 Upper Ground, London, 
SEALQSA Tel:'0171 211.0258/0159/0160 
“Email; amch@ra ‘gtent ‘any , uh 
For'general enquiries, please conlact 
the Radiocommunications Agency. enquiry 
point; Tel; 0171:211:0211 | 
Radiocommunications Agency Web ‘Siie 
ht tp:/ fwewiopen gov :uk/radiaccm/ ration hte 





















This Aw: mobile measures 
150 x45 x 157mm and is’ supplied with 
12V DC” lead, “microphone; mounting kit 
and comprehensive, instructions. 
The rig is now available: from Maplin, 
Electronics. Order Cade NV9SH’ ‘Price £129. 95. 








— 
iw Position "Postion Stock 
Price Catalogues This Month =—s Last Afonth Code 
Inc ¥AT Pate + es vuss 


£6.99 785 anti 
£21.99 - 706 — 
£6.9807 704 Wwe20 
£20.93 (787. ¥799 


FE33 
FPa4 
ANM2B 
AMAL 
yuo? 
GWo1: 
PUBS: 
AMOS 150 
1897 

TMK68 


Beemeen | . ae var a 
Ciock Module £4.69 428 
4184 1Hz Tx £13.99 770 
Counter Module £9.59 
UBF Sicdulator 641Hz £10.39 


Temp Mod Wide Range £13,99 


Position Stock 
Lasi Month Code 


3 LK6S 
4 LP56 
S LPié 


Posttlon 
This Manth 
1 


Oasceiption 
Live Wire Det Kit 
Mosfet Amo Kit 
TDA7O52 Kit 
VR Remote tester 


iy? 
7 


Oy” ey? ask 
ux 


16 - 
Temperature Modute 


Mir’Aax Temp Module 
A18MHz Rx 
| Expansion Card Assm 
Sniall Temp Mod Ext. 
DvM Meter Madufe 
Wess Clock Module 
450 MOSFET Amp Assm £29.99 
Pre-Amp £025 £19". 49 
EM2 MSF Row Module £16.99 
Small Glock Module £8.99 
© TDGM622-1TimeDateVEM £49.99 
’ 448\Hz AK Tx Module £9.99 
Dual Disp T Module £13.99 


LP85 RS232-DigiComAssm £19.99 


‘Over 100 odules avalishle Sot all modules are supplied with dar insmucticns, 
however full technical dara is aveiltble on request ftom Techaiccl Sales The 
cescnipions ehove div necessary shor; please. ensure thay you know exaciy ata the 
module is ane what # comprises before cleric by ecfesting to the current maplin 
cHalogue. Maplin Mocutes: Top 20: nased on Nc avember 97 sales feures. All Items 
subject to availability: Prices are subject to change. BXOF. 
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765 
744” 


£40. 99° 
£42.99 
£16.99: 709 
- 499 716 
; £10.99, .0 
“£4.99. 703 
£40.99 703 
£4.99 733 
£49.99 
£7.99 


‘Car Batt Monitor 

, SSM 2017 Pre-Amp 
Courtesy Light Extr 

LED xmas Star. 

Us386 | Kit, 

TDA2B22 Stra Pwr. ad 
Music Maker 

PIC 36C84 Programmer 
555 Proto Card 

IBM Expansion Hit £27.88 


182 Robot Voice Hit £29.99 
Over 200 its ayaliehie. All kits ure supplied with full instructions. The descriptions 
aberre are necessarily short; please ensure that you know exacthy wha: she ki: fs and 
‘ at i it comprises before ordednr by referice co the current meaptin catalogue. 
Manlin Proie “15: Fop 33 Kits: hase on November 97 sales figures. Al items subject to 
avaihibsiticy: Prices are subject to change. EROF 
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FEATURES: 


> Fault diagnosis 


“case, front panel fabel and full instructions, 






New Proj 


AUDIO LEAD CHECKER KIT 


— No honie or professional. 
studio should be without one! 

















%- Rapidly and clearly identifies. 
connections on most audio cables 


x Will test very lang cables 
~™-. Clear led readout: 
>» Robust design 


‘PROJECT 
' RATING 


IDEAL FOR: 5 Avera 


_ PA/Sound engineers 
bos Giggi ing bands 


Kit Includes all companents, PCB, fhéng hardware, 


‘Construction Hetiier Audie Vead Checker| Leaflet Z20W 80p 
‘issue 114'/ June 1997 Electronics & Beyond XD14Q £2.95 


‘PROJECT 
RATING 


Staple 








APPLICATIONS. 
» Children’s toys 
> Teaching nursery rhymes 
>» Turn ordinary cards and 
, fifts:into novel presents: 


FEATURES 


Ideal beginners project 

. Safe, low voltage operation 
Low current giving long . 
battery life - 
Directly drives speakers. 
tinciuded) ar plezo sounders 


_ Large range of metodies 
‘supported (15 available} 


Kit inciudes ‘all components, PCB, 
‘Speaker, connecting wire and full 
‘insteuctions. One or tro 1:5V batteries 
‘are required (not supplied}: 


ray yy 


‘MELODY.GENERATOR KIT: 
b164Li-Happy Birtthtay LUBBW London’ Brdge LUA? Oid McPonald 
HIGS Greensleeves «LUG Love'Ma Tender LU70 Jingle Bells 
175 Mery Christmas LuU76 12 Days of:Christmas 77 Vou Are My-Sunshine | 
LS ftust Called (BL Twinkle Aine (A841 Like To:Teaeh 
LUSL Waming-Tone 1992:Weading March 
/ANat:£4:99 

Construction detatls:'Melody Generator Leaffe:XZ47B 50p 

Issue 120:/ December 1997) Electronics’& beyond: XD20W £2.65 


LUSO White Christmis 





These kits are: 


~~ Supplied with high-quality fi ibre-glass PC8s — pre-tinned, vith printed 
legend and solder resist 


x Supplied with cemprehensive instructions and a constructors" guide 


2» Covered by the Maplin Get-You-Working Sentce and 12-month 4 alls | 


Kits do not inciide tools or test equipment. Kits may require additional 
products, depending on application, please refar to construction details or contact the 
Naptin Technical Support Helpline (et: 04762 556001) if in doubt. 


ehave 


yesaret 


"FEATURES 


> 3» Excellent introduction to 


Sdébrabeddeed 


eectiideaceatil 


> ‘Computer displays 
» Kit includes atl components, PCH, Hodulater, hardwere to connect the Malin 
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> Automatic switch aff Saves batteries 


BPP LcATIONS 


YP yy 


PROJECT @& 


NATIONAL LOTIERY 
PREDICTOR KIT 


»- [deal begi nners project 
2» Simple to usé — one.swit¢h operation 


RATING 
Simple | 



















> Fil) source code available PaenicTen 


% Use to choose your lottery nu 


microcontrollers 
~ Use in other games 


Kit inciudes all components, PCB, fixing 
hardware and full instuctions. Two Ag 
batteries are required (not supple 


NATIONAUOTTERY PREDICTOR KIT W6AR £9'99 


Construction details’ National: Lottery. Predictor Leaflet XZ7466.50p 
Issue 120 /, December 1997 Electronics: ‘& beyond: XO20W £265 


FEATURES 

PAL and NtSC compatible 
TTi compatible inputs 

64 colour patette 
Composite video and WHF 
outputs 

Analogue or digital RGB 
Inputs 


Optional S-video output 





APPLICATIONS 


» Colour bar generation 


SY» RGB to composite and 
UHF ecanversion 





Colour Bar Ganeratar EFS0E and ful instructions, 4 +412V DC @ 300mA, rezulated 
Supply is required inot Sines). 





esse ORDER NOW! ++ 


Tel: 04.702 554000, Fax: 01702 554001, £-mail: Sates@maplin.co.uk 
Of write. to Maplin Electronics, RO. Box 777, Rayleigh, Essex, SS6 &LU 
Or Tel: 01702 554002 for details of your nearest Maplin or Mondo store. 


Please quote Priority Raferance Co de MAOQS4 When ordering. 





Fox Orders mer £30.00 inc VAT goods are 

co ARAPLIN 
order charze of £2.95 inc VAT fs appted to 

orters less than £30.00 inc VaF. Al items 


subject ta avatabaty, Alt prices are inclusive. Re! Ved Site: 
of VAF and are subject to change. FOE. http ve maptln £0, uk 


Microsoft 
Doubles Share of 
Browser Market 


Over.the past nine months, 

: Microsoft at 

: www.Microsoft.cam, has 

: doubled its share of the 
Internet browser market to 40 
per cent, up from:20 per cent 
at the end of 1996, according 
to a Dataquest survey at 


G@Interne 





Comdex shows the way 


_At the recent Comdex in Las Vegas, several things pointed 
the way forward for computer manufacturers, Athough 
they’ve been saying it bebween themselves for.several years, 
and valiantly and vainly attempting to get the rest of the 
word to sit up and listen, the time is finally beginning to look 
right for convergence of the personal computer with home 
television technology. Multimedia computers have been 
around for a while, of course, and the dream of cambining a 
computer in the same bax as a television has been dreamt 
for several years, but actually being able to Integrate 
television successfully within a computer has evaded 
manufacturers yet. 

However, it's beginning to hap pen. Several computer 
makers are showing products that can display television 
pictures right out of the box (yes, that's a pun). Apple, fora 
willte now, in fact, has had televiston-enabled family 


RealNetworks" 





Macintoshes at respectable computer prices, and as usual Ease errr 


the other computer makers are in a rush to do the same on 
their Windows boxes. These are still though too expensive 
for Joe Public.to rush out and buy as a replacement for his 
12-inch portable that's just blown its last gasket. 

Network Computer, and Wintel equivalent NetPC, designs 
are starting to see the light of day, in a move expected to 
bring down computer prices though, and it’s likely that 
several versions of these will be available over the coming 
months. Don’t expect them to fall immediately to the sub- 


- 
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wr, dataquest.com. 

Arch rival Netscape at 
www, netscape.com, still 
leads with close to 58 per 
cent, but that’s down from 73 
per cent earlier, 

If Microsoft’s growth in 
browser share continues, 
Dataquest projects internet 
Expiorer to reach parity with 
Netscape Navigator as cariv.as 
the second quarier of 1998. 


RealPlayer 5.0 Hits 


One Million Downloads 








£406 retall price [evel ail the hype would have us believe, 
but they will be cheaper than equivalent full-blown personal 
computers. With the cheapness an the other hand, witk be 

' @ considerably lower ability in the earty days — and 
whether they're the right device for the home market (let 
alone the business sector they're initially intended for} has 
yet to be established. 


Over one million RealPlayer 
downloads since the beta 
release in October. This 
represents a 120 per cent 
™} i: increase over the first nwo 
: weeks after version 4.0 was 
released in February. In 
total, aver 26 million plavers 
have been downloaded 
from www.real.com since 


AOL Surpasses 10 Million as 





Network Coliapses 


numbers 0 





— | F san ee the company first pioneered 
| Spéed 56K the use of streaming audio 
modems. with RealAudio, —__ 
“Onur . The RealPlayer 3.0, which 
number’ plays ali RealAudio and 
one priority RealVideo programming on 
| remains the Web, ineroduces 
at ie fh a, Serving our ReaiFlash animation 
| ee) | members, synchronised with 
tents teeta betier,” ‘said 
Se Top of the Ladder 


4Oeabilerbebieeucal 


bP ER ed eeane 





RealAudia. RealFlash, 
incorpormting Flash 
technology from 
Macromedia, provides 
compelling animations that 
can now be delivered in 
real-time. 

RealVideo. improvements 
include full-screen video 
sireaming over high speed 
connections for Windows 95 
and Windows NT users, 
quality improvements to 
28.8 kbps video, and new 


: video formats for users of 


56K modems. Orher 
enhancements include 
near-CD quality voice for 
28.8 kbps modems. 


In the same week that AOL 


at wwW.a01.com, announced 
it had hit a membership of 10 
million,it had e-mail defivery 


prablems, preventing 2 
significant number of its 
subscribers from sending or 
receiving messages, 

AOI. Continues to Build 
Out Nerwork & System 
Capacity. As member-usage 
climbs, the Company =~ 
continues 13 build our its 
access network called: 
AOLnet by 25,000 modems 
monthly. in addition, the 
service has uperaded over 
75 per cent of AOL access 


: executive cEAGL, “We've 

: feached 10 million members 
> and we'ré #earing up to 

: ‘support millions more: 

: We're coninitted to ensuring 


that AOL continties to offer 

the best online experience 

possible,” added Case. _ 
AOL can be sampieéti free: 


of charge for 50 hours 


during your first month. 
Ring 0800-279-1234 to 


: obtin-free AOL Software 
: and information about our 


new flexibte: pricing-plans, 


: Thé AOL software is also 
: available to‘download from 


the Web. 
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The main digical protoco! that makes up the Internet, the transpon 
control protocolinternet protocol (TCPAP), which allows computers 
of all types to send and receive digital information of ali types over 
the Internet, looks as though it’s nearing the end of its technology, 
Previously, it had been thauight to be infinitely scaleable, such thar it 
could be used wich whatever technology is used to make up ihe 
transmission media in the Internet. However, the latest advances in 
the intemet which use, say, satellites for direct-to-home delivery of 
digiral conrent are stretching TCPAP to its limit. The problem arises 
in two ways. First. because the rerun route from the user to the 
computer controlling the satellite uplink of data has to be by.more 
conventional modem or TSDN jink (the sateRite link is from satellite 
fo computer only), the overall connection is highly asynchronous, 
and FCPAP finds it difficult to cope in such creumsiances. Second, 
satellite linkages have inherent high farency together with high 
bandwidth, Again, TCP/IP can’t cope weil. 

It’s likely that next-generation derivatives of the current TCP/IP 
will be more dynamic, to cater for an increasing use of such 
transmission rechniyjues within rhe Internet. 





Macromedia Announces Web Tool 





HIMY’ 
technology 
allows 
developers 
to switch 
back and 
forth 
berween 
their: 
current 





HAIML 
source 








Dreantweaver from 


Macromedia at 

www. macromedia.com, is a 
new visual Web authoring 
tool created for Weh 
development professionals. 
With Dreamweaver, Web 
professionals can. now 
combine the power an 
productivity of a visual tool 
with the control and 
Rexibiliry of an HTML text 
editor. Dreamweaver is aiso 
the firsc HTME editor to 
have.in-depth support for 
Dynamic HIML. 

Many Internet professionals 
have rejected the current 
generation of visual HTML 
editors — preferring to stay 
with ext editars — because 
these rools make significant 
changes to imported HTML, 
when the page is exported, 
Thus, hand-written HTML 
can become nearly 
unrecognizable after passed 
through a visual Web page 
editor. This is oneof the key 
problems Drearmvesver sohes. 

The Dreamweaver 
engineering team builrthe 
product on a foundation 
that preserves the quality of 
original HTML source. The 
underlying ‘Roundtip 
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editor and 
Dreamweaver without fear 
af changes to their hand- 
written HTML. 
Dreamweaver works in 
conjunction with any HTML 
editor to provide a more 
productive environment 
and provides complete 
contro! over original HTML 
source code. 

‘Throughout the product's 
development cycle, the 
Dreamweaver product 
engineering team consulted 
with an advisory group of 
top Web developers to 
create a tool tarpered 
townrds the real world 
needs of professional Web 
site creation..“Professional 
Web developers are-eaper 
for a cool that enables them 
to easily create hign-qualin, 
high- traffic sires while 
providing maximum 
authoring flexibility,” said 
Kevin Lynch, Macromedia’ S 
vice president, Internet 
Authoring. Tools. “We 
believe cambining the 
productivity of a visual tool 
with the contro! and 
flexibility of HTML source 
editing will strongly appeal 
to the professional.” 
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Summarise and Survive 





The latest developments in 
text summarisation softwaré 
from BT Laboratories (BTL) 
are now available on trial to 
customersfrom BTL's 
Iniérnet Online Shop ar 
transcend. labs.bi.com. 

The experimental text 
summarisation soltware 
known as ProSum, has been 
developed 10 cope with the 
increasing problem of 
information overload. Iris 
now available either as an 
on-line service via the 
Internet, or as 2 Microsoft 
Word adcl-in that can be 
installed-and in use ona FC 
in under five minutes. 

ProSum, short for. profile- 
based summiarisation, can 
stinimsrise text as mich or 
as little as required by the 
user. Abridgenients of the 
original text'can: he shown 
clearly, by either marking up 
the document or producing a 
separate executive summary. 

A uniqué feature of 
ProSum is that users can 
choose theic own key-words 
tO pin-point items of 
Particular interést. The 


on-line Internet version can 
also be used to sunimarise 
Web pages. 

Chris Dix, manager of 
L's. Online Shap, said, 
“We've developed ProSum 
to help people cope with 
the ever-increasing problem 
ofinformaiion overload, the 
sort of information now 
widely contained in reports, 
sent via E-mail or captured 
from the Internet which 
constantly fills up PC hard 
discs around the warid.” 

“Et can he difficule even to 
keep up with current 
information, much less 1o 
research and digest the 
information currentiy 
available from databases 
around the ginbe. We 
bélieve ProSum eoes some 
of the way towards relieving 
that problem,” added Chris. 

The on-line service from 
the BTL Online Shop costs 


:+ Just 25p per summan, using 


micropayment wokens, 
which are purchased via 
secure on-line payment 
using ViSA or Mastercard 
credit cards. 


Development 
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Philips at www.philips.com 
the Jargest manufacturer and 


supplier of 80C51 


microcontrollers, and 
em Ware at www. emware.com, 
an embeded Internet sofiware : 
company, today announced a : 
parinership co offer Internet 
connectivity using Philips’ 
80C51i microcontrollers and 
emWare technology. 

AS a result of the 
partnership, designers will 


SR eehegegate 


ihe first device Web server —- 
which consumes only 1K of 
memary — specificaliy 
designed for microconcroier- 
based embedded devices. 
Customers can nemwvork 
emWare-embedded devices 
and control chem via the 
Internet. an intranet or 
lightweight networks such as 
I2C, 12C is a simple nwo-wire 
serial bus commonly used to 
interconnect 1Cs on a Grosd 
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now be able to create 
embedded devices that can 
he connected to the Intemet 
and controlled remoteciy 
using a standard Web 
browser. emWuare develops 


range of consumer 
electronies products. The 12C 
is available on over 100 
different 1C devices supplied 
by more.than 25 
semiconductor companies. 
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NETCOM Triples Customer Web Space 


NETCOM at 

wow. netcom.net.uk has 
tripled the:standard amount 
of Web space available io ail 
its users, from personal 
itia--up customers to 
business users. 

All packaces im the. 
Nettart and Neiserve 
ranges are now available 
with LOMB as‘standard. 
Current business customers : 
wil] be able to rake 
udvaniage of this latest 
otter from NETCOM by 
upgrading for 2 nominai 
tee. All users of NEFCOM's 
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NETCOMplete dial-up 
service will he upgraded 
auiomaticaliy. 

Ar the same ume, 
improved Weh Statistics 
offering daily, weekly and 


monthly: site access 
information and data will 


be available to all users. of 
NETCOM's packaged __ 
Internet business solutions. 


Existing business users will 


be able to uperade to the 
new increased specification 
automatically by-taking 
advantage of the new Web 
space upgrade. 
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Annoyances 
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95 and its problems, 
‘Doubiless there’s only.a 


Pats ee fiveihcx. fi 
takes a long fook at Windows 
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Be Makes Complete BeOS Avaidable 
For Internet Download 


Welcome to He, Inc. 
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Be has made Release 2.0 of 
irs ground-breaking 
operating system BeOs, 
available for download over 
the Internet. 

Developers and users 
wishing to run the BeOS can 
now downioad an 
unrestricted version of the. 
product free of charge from 
Be’s Web site at wwe. ‘be. com/ : 
products/ beos download. 

“BeOS was born on the 

Web,” said Jean-Louis 
Gassée, President and CEO 
of Be, “We designed the 
product to be compact and 
Internet-itiendly, Making the 





complete BeOS available on — 


the Internet is the next 
natural step in our 








Chardonnay: ‘you fed ia am 


> Chrissmtas, With its breaul- 
tineting aerbum, and its 








| : informanién oun ind let the 


, a 


: company’s, and our 
: product's, evolution.” 


Fhe cownload version 


: includes all the components 

; needed to run the BeOS ona 
: wide variety Of PowerMacs and 
: compatibles. Although the 

; downldad is only 9MB in size, 
: this inchucies the complete 

: core OS, an email client, a 


: Web browser, personal Web 


: server, ftp client and server, 
: telnet client‘and server, 

: remote access capahilities; 

= command line tocis and 

: clemonstration applications. 
: The downloadable version 

: of the BeOS has been 

: designed to be simple to 

: install, anc includes derailed 
: instructions, 
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“search engine rattle out sites 
and information About rhe: city 
foryou. Maps,. tourist 
‘information and more are 


bouduér tike a docker's , 
armpitis still available fram : 
your jocal vintners,’ i 

Akwuys one for decent i 


— month’or ewo (6 go-betore it 
> changes its name to Win ndows. 
: 98 Annoyances, with a totally 
new set of gricvances, but it's 


then available at the click*of a 
mouse button in your Web 
hrowser window. 
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ECT (Digital European Cordless 
Telephone) is beginning to take off in 
the Uk.-As the name suggests, 


consumers are adopting chem as an 
alternative to the old analogue cordless 
phones, which adhered to a standard known 
as CT1. The old standard specified 
narrowband frequency modulation on 
carriers in the order of 1.6MHz and 49M{Hz. 
One frequency is used for the receive path, 
the ather for wansmit, The number of: 
transmit and receive channels allocated for 
CT] use are restricied..As a cesulr, there's a 
fair chance of interference fram a 
neighbour's phone, if you live in a built-up 
area. Because no scrambling is involved, 
there's a fair chance that nearby scanner 
enthusiasts can listen into your calls. - 

Add to this the limited range, and crackles 
anc hiss, and it becomes clear why ihe 
superior alternative is being embraced 
warmly. Ai the time of writing, DECT had 
been adopted by around 36 countries 
worldwide. It comes a5 no surprise either to 
fearn that DECT cordless phones, in this case 
from Hagenuk, are to be found in the latest 
edition of the Maplin catalogue, Other 
models are available from Siemens, Dancail 
and Philips, among others. Some DECT 
products, such as the upmarket Dancall 
model, have the.ability to be hooked up toa 
pair of phane lines, These are ideal for small 
businesses and home office users. 

So how is DECT better than CTI? To the 
consumer, DECT affers a beiter sound quality, 
and 2 much-improved range (up to 300m) 
beiveen hanctse; and base sation. Because. 
the digitised audio is encrypred, there's finde 
chance of electronic eavesdropping. DECT's 
specicum is in the region of 1880-1900MHz— 
in other worls, there's 20MHz to play with. 
DECT specifies 4 micr+-cellular’ architecture, 
in which frequencies are dynamically 
allocared whenever cails are being made or 
taken, thus eliminating the possibility of. 
clashing with your neighbour's 
communications. Whereas conventional 
GSM cellphones specify an RF output of 2 
DECT handsets get by on 250m! 

There’s more (@ DECT than simple 
cordless telephony. ETSI, the standards body 
responsible for releasing the original 
Specification back in 1992, is constanth 
looking at new applications for the. 
cammunicaiions technology. It helps thar 
DECT is somewhat open — and hence 
flexible. Indeed, the published specification 
covers a universal air interface’ standard that 
simply describes how a base siation 
confinunicates with portable tecminals. In 
comparison, the complete network is 
covered by the GSM celiullar specification. 

ETSI has also published interworking 
profiles‘ that describe how DECT can co-exist 
with other communications networks, such 
as GSM and ISDN. Ar least one major 
telecoms equipment supplier is already 
talline systems in which DECT provides a 
LAN with wireless extensions. Completely 
cordless LANS, or CLANS, are also envisaged. 
Wireless videoconferencing has been hinted 
at too. When used for data applications, up 
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second by splitting the intelligence over 


multiple time slots. 


DECT, a8 its full name suggests, is a fully 


: digital system. Like GSM and PCN cellular 

: phones, is based on TOMA (ame division 

: multiple access). In the full specification, a 

: base station Can suppor up to 12 channels 

: overa single 1152khbit/sec carrier. This 

: bandwidth is segmented, using TDMA 

: techniques, into 24 repeating time-slors. 

+ Uuilising TDD (time division duplex) 

: operation, half of these time stots are utilised 
: for transmission, and the other half for 

> reception, Within the 20\{Hz allocated! to 

: DECT, ten carriers can be accommodated. 

= Upto 120 speech users. can thus be handled 
= within a given area, 


Any DECT handset (or terminal} can 


: access all of these channels, and the highest 
: quality channel available is selected 

> whenever a connection is required. As with 
< conventional cellphones, the handset is 

= continously seeking a beter radio 

: communications path, and will automatically: 
: switch (or hand over’) to the base station 

: thatis providing ihe strongest signal, 


Handover is rotally seamless — indeed, 


: connection to the new channel has to be 
| made before transmission ceases on the 

: Original oné. Obvious secunigy measures have’ : 
> been taken to ensure that you don't hand 

: Over io base starions you shouldn't he 

© connected to, othenvise you could have 

: great fir ringing up your neighbour's phone 
: hill! To achiéve this, base stadions.and 

: handsets ace individually addressable 

: (if they weren't, the TDMA system would fall 
: fiat on its face...). 


A company-wide communications system, 


: which is based around DECT equipment 
: supplied by Ericsson, is currendy being 
: triafled by BT. Although the scheme - 
; called OnePhone when conmmercially- 
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launched ~ will be aimed ac business users, 
there are significant implications for 


: .domestic telecammunications. The trial 


currently involves-200 employees at4 


different BT locations in Uxbridge; Heme! 


Hempstead, London and Leeds. OnePhone’s. 
main benefic is hac it alldws people to be 
reached fram the same number. 

At each location ts a DECT baée station, 
known as a mobility server’. Ai] are in 


2 constant communication with each other via 


2MihivSec leased lines. Calls ta any of the 200 
irial staff are routed through these baxes. 
Subscribers are piven a DECT handset, and 
can roam ta any of the 
company sites connected to the system: 


: when a subscriber turms up at 2 particular 

: site, his handset automatically negotiates 

¢ with the local mobility server: As 2 result, the 
: OnePhone network now knows where a 

: subscriber's calls should be routed. If the 

: individual is not within range, the call could 
: be diverted to another location, such as an 

: employce’s home afice, or to voicemail. 


Even more interesting is the second phase 


; of the coal, planned for nest summer, which 
: will invalve speciat dual-mode handsets that 
: combine DECT and GSM facilities. Current 

: prototypes of this phone look dike pvo 

> handsets glued together, but more elegant 

: models are in development. [fan employee 
: i not within range of one of the four 

: mobiliny servers —Jet’s say, for example, he 

> Was travelling between sites or was abroad - 
: a divert 10a GSM number would 


automatically be set up, In thé trial, Cellner — 


which is closely associated with BT - will 


provide the GSM service. The OnePhone 


' ). nenwork will be linked to a GSM exchange 


using a piece of equipment known as an 
interworking unit, or WU. 
There is no reason why DECT mohiliry 


: servers couldn’t be set up in other locations. 
> Local relecommunications providers may 

: well ser chemselves up to market low-cost 

; extended-range cordless phones and high- 

: speed data services: These would appeal to 
: consumers (particulary those who don’t 


néed the nationai coverage of cellular}, local 


: businesses and areas with poor cellular 

: covernge, If those local relecommunications 
i companies were io set up roaming 

: @preements with each other, then country- 
: Wide coverage would be possible. 


Such a scenario isn’t far removed from a 


= system, known as Rabbit, chat failed tn the 
: arly 1996s (its operator, Hutchison 

= felecom, eventually got lucky with the 

: Orange cellular network). Rabbit took the 

= form of a DECT-like digital cordless phone 
: system, known'as CT2. The handset would, 
however, also communicate with telepoints’ 
: installed in public areas, allowing outgoing 


calls ta be made. Unforrunately, Rabbit 


: wouldn‘t accept incoming calls, and that 


proved to be tts downfall. DECT isn’r 


: affected by this timitation, and indeed you 
: would have the advantage of being 
: contactable via a single number. 
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BRITAIN'S 
ELECTRONICS CATALOGUE 





Available from 1st September 1997 © 


The ‘must have' tool for DIY enthusiasts, 
hobbyists and students, amateurs and 
professionals in the world of electronics. 


— Over 25 years experience 

- 42 stores nationwide 

- Same day despatch 

— Order 24 hours a day 

— Free technical support on 01702 556001 
~ Free delivery on orders over £30.00 

= Over £50 worth of discount vouchers 


, 






Order now on 01702 554000 


Available at: WH Smith, John Menzies or 
your local Maplin Store. 

(Add 50p for P&P). Orders oviside ihe UK please send £8.45 ar 21 IRCs 
for Airmoil in Eurepe or surface mail oulside Europe: Send £14.00 or- 


37 IRCs for Airmail outside Europe to: 
Maplin MPS, PO Box 777 Rayleigh, Essex; England 586 8LU. 


When ordering please quote pricrity Code MAQ47. 


